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Abstract not available for JP851 1426T 

Abstract of corresponding document: WO9429450 

The invention relates to novel spider silk protein 
analogs derived from the amino acid consensus 
sequence of repeating units found in the natural spider 
dragline of Nephila cJavipes. More specifically, 
synthetic spider dragline has been produced from E. 
coli and Bacillus subtilis recombinant expression 
systems wherein expression from E. coli is at levels 
greater than 1 mg full-length polypeptide per gram of 
cell mass. 



1 00 A GXARRAA-CG 

T A CQC etc CLC cos - — — — 

3 A CQC GtC GLG CQC A CQC A CAAAAAAACC 

4 A CQC GTC CLC CQC A CAC — * CQC A CAAAAAAACC 

a a coc etc clc soc a cac etc gqc a caaaaaaacg 

« A CQC GTO CLC HOC A ORG — CQC • -'AAAAAACO 

t A CQC Crc CLC 6QG A GAG CLC CQC A CAAAAAAACG 

8 A coo eta CLC COG - 

f A CQC GYG CLC SQG A CAC CLC CQC A CAAAAAAACC 

10 A COG GLC GQ6 A GQC A GfcSAAAA-OG 

11 A GQC 6 TO CLC 6QG A GAG — CSC A CAAAAAA-CG 

12 A CQC GtC GLC QQG - — - 

XI A COG GYG GLC SQG A GAG GtC COC A GXAAA — -OS 

14 A GQC GtO GQG A — — CQC A CAAAAAA-CG 

15 A GQC GtC CLC SQG A CRC GtC COG A GAVARAAAGG 

16 A CQC CtQ GIG SQG A OAO COG A GAAAAAA-CG 

1? A COR CtG GLC PQG A CRC GLC GQG A 6&RARAAAG6 

IS A GQC GtC GLG VQG A GAG CQC - RAAAA-GC 

19 A COG GYG GLG SQG A GAG CQC A GAAAAAA-VG 

20 A COS CtR GQG - — 

21 A GQG CtG CLC SQG 0 GAG GLG GQG A GAfcAAAA-CG 
12 A GQC GLC CQC A — * GQC A GARAAAA-CG 

22 V RQQ GYG CLC SQG A CRC CQC A GAAAAAA-CG 

24 A GQG GtC GLG CQC V GAG GLG GOG A GARXA GC 

25 A GQG GtC CVC A— - — ~- — C A SAASAAAA-- 
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1 a v t pes) <D3^8<D^^t*D*^»^V^n 
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1 ... OC A GAAAAAA-GG 

2' A GOG GYG GLC GQG -- 

3 A GOG CYC GLG GQG A GOG A ClAAAAAACC 

4 A GQG GXC GLG SQG A CRC GQG A GAAAAAA-GG 

3 A GQG GYG GLG SQG A GAG GLG GQG A G AAA AAA AG G 

6 A GQG GYG GLG HQG A GRG GQG - — AAAAAAGC 

1 A GQG OYG GIG SQG A GRG GLG GQG A GAXAAAA-GC 

8 A GQG GrG GLG GOG 

9 A GQG GYG GLG SQG A GAG GLG GQG A GAAAAAAAGG 

10 A GQG - — GLG GQG A GQG A GASAAAA-GG 

11 A GQG GYG GLG SQG A GRG G£G A GAAAAAA-CC 

12 A GQG ClfC CLC GQG 

13 A* GQG CYC GLG SQG A GRG GLG GQG A CAAAA CG 

14 A GQG GLG GOG A — GQG A GAAAAAA-GG 

15 > GOG GYG GLG SQG A GRG GLG GQG A GAVAAAAAGG 
It A GQG GYG GLG SQG A GRG - -- GQG A CAAAAAA-CC 
1? A GQR GYG GLG HQC A GRG GLG CQG A GAAAAAAAGG 
19 A GOG GYG GLG NQG A GRG GQG AAAAA—CG 

19 A GOG GYG GLG SQG A GAG GQG A GAAAAAA-VC 

20 A GQ5 GIA CQG - — — • — 

21 A GQG CYG CLC SQG S GRG GLG GOG X CAAAAAA-CC 

22 A GQG : GLG CQC A CQG A GAAAAAR-CC 

33 V RQG GYG CLC SQG A 6RG ~ CQG A CAAAAAA-CC 

2 4 A GQG GYG GLG GQG V CRG GLC CQG X GRAAA GG 

2 3 A GQG GYG GVG S — G A SAASAAAA — 
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mom^m^ts^j^zf^ K#g#£3- k-t s&s o b P< tiooob P 

(i i) iftiBDNAiilS&£ffl*£TSK^ 

(i i i) BfrHeDNA*g^^a^LT±fiv^^^i*seH^a- 

N e d h i la c I a v i p e s ) f J AWl^t* tlAMDgflttt, 3— KLfcl*) 
V 3- K£*l£gfiH £ffflJ!S!|g© 1 yimgt300m g <t (DO© 

GGGCCGCTCG AGGTGGACAA GGTGCA6GTG CAGCCGCTGC TGCTGCGGGC GGCGCAGGTC 60 

AAGGTGGGTA TGGGGGTTTA GGTTCACAAG GGGCCGGACG TGGTGGCCTT GGTGGTCAGG 120 

GTGCTGGCGC GGCAGCCGCT GCGGCAGCTG GTGGTGCTGG TCAGGGCGGT CTTGGCTCAC 180 

AAGGGGCCGG TCAAGGCGCT GGTGCAGCAG CAGCTGCCGC TGGCGGTGCA GGCCAAGGTG 240 

GATATGGTGG CTTAGGGTCA CAAGGGGCCG GGCAAGGTGG TTACGGCGGT CTCGGATCAC 300 

AAG 303 

[^a>E5"|iK !B5iJS^-8 0i:^$tti>BtrieiB5iJI*DP-1 A. 9©75/g 

3. Jl q ^H&Jtol-liD P — 1 A. 9<D7 5y^*i:{*(D1 ~ 1 60${f9J 
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5 . &&m#L 

GGGCCGGGCA AGGTGGTTAC GGCGGTCTCG GATCACAAGG GGCCGGACGT GGTGGCCTTG 60 

GTGGTCAGGG TGCTGGCGCG GCAGCCGCTG CGGCAGCTGG TGGTGCTGGT CAGGGCGGTC X20 

TTGGCTCACA AGGGGCCGGT CAAGGCGCTG GTGCAGCAGC AGCTGCCGCT GGCGGTGCAG 180 

GCCAAGGTGG ATATGGTGGC TTAGGGTCAC AAGGGGCCGG TCGAGGTGGA CAAGGTGCAG 24 0 

GTGCAGCCGC TGCTGCTGCG GGCGGCGCAG GTCAAGGTGG GTATGGGGGT TTAGGTTCAC 300 

AAG 303 



[cross^u*. Ba5>is^8 1 tg^$*i.-SHiriaiB9JiiDp- 1 b. 9075/8 

6. S-n £tl&J§£l-liD P- 1 B. 9 0)7 5 / 1 ~ 1 6@$ff5il 

TCTCAGGGTG CTGGCCAGGG TGGCTATGGT GGCCTGGGAT CTCAAGGCGC TGGTCGCGGT 60 
G6CCTGGGTG GCCAGGGTGC AGGTGCTGCT GCTGCTGCGG CTGCTGGTGG TGCAGGTCAG 120 
GGIGGTCTGG GATCTCAGGG CGCAGGTCAA GGTGCTGGTG CAGCTGCGGC GGCAGCTGGT 180 

GGCGCGGGTC AAGGTGGCTA CGGCGGTTTA GGATCTCAAG GTGCGGGTCG CGGTGGTCAG 240 
GGCGCTGGTG CA GCAGCGGC AGCAGCAGGT GGCGCTGGCC AAGGTGGTTA CGGTGGTCTT 300 
GGA 303 

[Z©EH«K E*U#^8 2£$j*$;K£liiri2E$ilteDP- 1 B. 1 60)75/ 
9. fi^^tl-SlialCliD P- 1 B. 1 6 0)7 5/ Kaftan ~ 1 60$ 

9t£Mfc£*&9 % 5>JU$ ftftttSS ft £ a - KT ftttMEMfr & *KMf::&-« 
fBMfe. 

10. tf #0)8SH 8 0)fc&E5i]0) 1 ~ 1 6 BUMKIHfcfr £ ft ftlflrtfe. 
1 1 . ttlfcBftL 
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GGGCCATCCG GCCCAGGTTC TGCGGCAGCG GCAGCAGCGG GCCCAGGGCA GCAGGGGCCG 60 

GGCGGTTACG GTCCGGGTCA GCAAGGCCCA GGTGGCTACG GCCCAGGCCA ACAGGGGCCA 120 

TCTGGTCCGG GTAGCGCTGC GGCTGCTGCT GCTGCGGCAG GTCCAGGCGG CTACGGGCCG 180 

GGCCAACAAG GTCCGGGCGG CTATGGTCCA GGTCAACAGG GGCCGAGCGG TCCAGGTTCC 240 

GCAGCAGCAG CGGCTGCGGC GGCAGCGGGT CCAGGTGGTT A CGGGCCA GG CCAGCAGGGT 300 

CCGGGTGGCT ATGGCCCAGG CCAGCAAGGT CCGGGTGGTT ACGGTCCAGG TCAGCAG 357 

o 

1 3. tfi#<D©ffl 1 1 O&WSMO) 1 ~ 1 6®&$\&&tofr* i xz>& 

15. WEiafifc«!lA<, 5' ®t,L<l*3' ^<DLN-rttA^4<t2 0tO)Pa-a 

1 6. fl£R&a>?7A3fcij imgtaoomt ©p B iro4iiei© 

B a c i I I y s § u b t i I is ) % tf*7 /<XMJ* ( Pjcia _p_ 
a s t o r i s ) . T7,^)^)IX IX bf— ( Aspergi I | q s _§_&- 
J , fc^^XhU^hStX XXtf— ( St reotomvces s p, 
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1 s. mim±®f&i}m®mm%t*im-5 : £i')\><7Mft&&n£# : &tz>z 

19. ATCCf^ATCC 6 9 3 2 8 lC«fc U p]££;h,£u ©R$ngHb*li§ 
@ call ) i±FP3350„ 

20. ATCCffATCC 6 9 3 2 7 |C«fc lj m%£*X&. MWU 

WkitJ&HX X^'JX ( B a c i I j_us subti I is ) ft±FP2 
19 3. 

l^DN AZXl^XtiV. AOATCCf^ATCC 6 9 3 2 6 y $ 

22. ( i ) ?*L&v&%&&<D&mKtfL\tm®frt>®mzti$>&m 

gBJUW^H^b^-S^ U^^T K#fi<*£ a- K"f <S&5 ObptlOOOb 

P <t ®P5® d n a mR&mm £ tstt-r & sps. 

(ii) BiTlBDNA^Mft^ta^-C-SKPS. 

(i i i) «TEDNAJ|l*ft*a6LT*S*>JU^*«#:SaJl*a- 
y K^tt-SMaM^lfflBgMM©^^ A^fc U 1 m g t 3 0 Om g t a>Ra©± 

23. (i) ^ i EL*jy*«ajta>int»i«ttii«^&«i»**t4*a 

'KMflD^JIft^&te S'K'J K#a#£=i- K"f £f$5 0 bpilOOOb 

p <t(DPBia)DNAmft<*ia5iiSiS5t-r-5SPg, 

(ii) Hiri2DNA#fi{*£$*:!i:T6&Pg. 
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(i i i) ifflgDNAiiiMft£S£L-c±fiv;u$£fl#Ma 

2 4. Hir!B±s^M(*see*<. 

[ACQGG YGG LG XQGAGRGG LGGQGAGA n GG] z 
[5£t£. X = S. G, tL<l*N1?fcy. n=7, fcWz = 1 ~7 5T'fc£] 

(a) n = 0-efo£lt£-|::l3\ AGRGGLGGQGAGAnGG^ttE 

?>-5U 

(c) GYG©^lil*H-S^I*ja)GRG(D^ji^#L\ *LT 
±gS3K3b<. t^H^X ( N e p h i I a c I a v i p e s ) tf 

fcy*£jn*iaK. 

2 5. MIB±^v;U^7^«:geSA<, 5t 

[GPGGYGPGQQGPGGYGPGQQGPGGYGPGQQ 

GPSGPGSAn] z 

[xt*. n = 6~10. fc«fcl/z = 1 ~7 5T'fc5] 
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GPGGYt»L<l£GPG Qfl)rtffl-Ot L < \£Wfi1i s t> £ -5 5 *3 
HagA^ *7<< : 3 ^7t'^ ( N e d h i la c I a v i d e s ) 
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^7tf^^ ( N e d h i la e I a v i p e s ) 0)^. 

o 

5tgis<fci;iiit$U±£*ifco c t ft <gaA>oLft-£fr30>M;S£3Ma{ix.S# 

•V^X ^'J ( Bomb v x mo r i ) tj j££2F*t5^l&*>;U 

g£tifc0l*oi^g>6<D;:£i::fi#ftL^ 

jbMf.& (orb-web-spinning) £^1*6*0)^ 

* 

( i ) is^iftL<i*£-cgaftt?-c#fcy. ( i i ) hsmic* 
■trij>, js.fei/y'jv^i-.fey^WfitobH'&TsyKr'T-tTfcy, fr^y 

;u$sx fn-», p-r-», fc<fciMu>ro«fcdftffe0>7 5/&ro*aSftfi 
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O^isfrtlt. flatly t^3l»»* (7. 8**3. 4G/x--;U) 

i-to>fc<fci;$%<i:y ta^itafl«tt**t-*ta)^bKEVLAR (ismd * 

y t,*tfcX*;i>4r-**'?U-$IBI* (1x10 5Jt3x10 4 JKG-1) £ft 
SCN, L i C I O 4, tL<l*8894 (vol/vol) 0:£K<D«fc ? £2MB 

<E*© i/ iU^ SIS II *a*<t a ^ H * c 4: *^ rTHI* t © 1= L T L 

tag*. d n Afttsroffifflic «t y , stt"ci*BHttic£ffl<E*-c©iirsaF*i*» 

So ZOJ:5<ClE»l*ji«. DNAflDSWftWiiS^^f-^^fiN***. * 
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rtro^&awfcttiie^ (D3a$<zm^3i£mi#-f3 - «t altera** c t # l 

Kf *B§S ( coli ) 1*1 ooo8S£±[s]<5l*3Bttmafl£&£ 

c 

OTfflgUH&A<SS&ffi#ir-Cttb;hTl*&. Chatel lardb. Gen 

e, 81, 267. (1 98 9) li, *HM ( coli ) frbflfc K7"T 

t 7 o) r n a # y 7 — tf * i;^® ite^s^ fi^i^-r s ita^iea^A^ 3 
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0°CT-C*IS#£*tTl^ o 

Goldberg^, Gene, 80/305 (1 9 8 9) It 3 7- ^>7 
■fa? (tK'J (Gl y-Prp-Pro) ) £ n- K"f S^ilST©*!!!! ( 
E. c o I i ) T?a)^P-->^fc<fet/fSS£|3^ 

uri^-So g*DNAtfA»r)T-ii4 5o^s«(D«i^"eifey. ^L-cfcSfc-fe? 

> KD^SSIl D N A tt^H® ( c o I i ) flT'liT££ifc<5RT&tt 

F e r r a r i h> (BSg^gBm 8803533^) I*. £fi£ll!j£it£ : F-(Df£& 

fi£&£^LTl^<5,, Fe r ra r i 0) D N AiB5>JI±, '>fc < 1 1 3 7(DHfc5 

7 5 y Hfc<fc tmtt 4 ~ 3 0 ©7 5 / R£6fc* 'J =T^^ KKttJMftSSX?* 

C a p p e I lob Xm&'£fflm9 0 051 77^) I*. Lfc&^irli*- 

fc«fcU^S£tt£p-K1-SDNA6B$i|£»*LTl^o C©£& 
0«;U*:?-f?P-<X X5X*>. *7^>, tL<(*=J7-'7 s >a)<k 

5 &3e&© tK y -7 -fr b $ *i & o 

*>;U^^aa0)^O-^>^fcci:i;*St«lbH'CL>^. Ohsh imab 
. Proc. Nat I. Acad. Sci. U. S. A. , 74. 5363 (1 
9 9 7) I*. 7\fli® ( c o I i ) ft^<D. tfJ+H-ytX °E 'J ( Bomb 

* 

v x . mo r i ) <D77>*EW*s*"f **>ju*7-f ?a*>Jie*©$n- 

->7£$8£LTl*&. petty-Saphonb (RWftif $ 2 3 0 7 0 2 

l±. *JI§® ( c o I i ) . -y-'y^PS-trT. -tUt*v7X ( S a c c 

haromvces cerevisiae ) , 7*-te7 K^7*X XX tf— ( _P_ 
s e u d 
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o m o n a s s p ) , P Kv^^K^tX XXtf— ( Rhodopseud 
o m o n a s s p ) % /^^FJUX XXt° — ( B a c i I u s s p ) % fc<fcl£ 
XhU^hS-trX XXtf— ( St reptomvces s_p_) itytkt.? £> 

LTl*£. »*LlMW*l::fcL*Tlij|?Atf?$a, ^E'J ( Bomb v x mo r 

* 

l^<5„ Xub. Proc. Nat I. Acad. Sci. U. S. A. „ 87, 
7 1 20 (1 9 9 0) I*. SBttttcDNA^n-xrgoX. £'E<D*7<i'? 

>J=,\*KX ( Nephi la c I a v i d e s ) frg,g)Lfc W£*>JU-7%6ff 

xfKP-O 1 (Spidroin 1 ) <7)K$lB*iJa)-Sfl#©fctf>a>KliJ<D 

liftSSftklV, C(05«m{4li2oa)^d:'&-b^>>h, o£y (i) 5-7 
aS©7K'JT7->Sa5i)lc«fcy^j!)<i5toP»H-5 1 07S/gHr?>>K ( i 

m^t^Z 47S/&-tl7*>K frbfcS. ft$G>E9ltt±lCG I y X a a 
G I y^-7^bfty. Xaal*77->, fOv>. 0^-», $ L < Ii7 

Hinmanfi^Lewis, J. Biol. C h e m. 267. 1 932 
0 (1 992) tt. *7^9 ^7t^ ( Nephi la 

c I a v i p e s ) fl)Lj3U^ , »^^&©f-7'f T'P'f >ISST'fc^Xtf 
KP-O 2 (Spidroin 2) a>JK{g6B$i]a>-g|!#£ 3- K"f 3SB#M 

cDNA£D->0)iB?iJ£$8£L-C^i>. x^Kp-O 2 (7)S«#(4li§^ 5 

Lewi sb (Rfflttlt£4 52925^) I*, Jf2ff$E&<t*JiS ( E__ _c_ 

■ 



< 13 ) 
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Neohi la c I a v i d e s ) 0)0 =E gfigOSSSi^ 13* LT 

* 

Lomba r d i b (BK^m9 1 1 63 5 1* l*fc£l>0> K> -i >t L 

^ vju^gaa^ bBm£H£&as*i<DfEiti*£ 3- K-r^fHft^D n asm 

*mmit. 0 =E Life U fcgaH<Dt**HBJStt««Jb> bffil^J *i&&iIE*iJ0>& 
^A'-b'tC'STK'J^^KmfiftifP-K-r^^SObptl 0 0 0 b p t G>M 

ODNA^M^KJil^lStt-r^Slig. -t<DDNA#ft«:*|fl^t5l*5KPg. * 
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pg. zoo n Aa^tticcfc y 3- K^ti^saHA^Jiaggroy^ A^fc y 1 m 

i>spg, fcj:i;^ffl^^-c^(DsaM^iHiiis^^siig^#t;^i-«fcy^^ 
Ha$T&©£j£* * us y &£m*iaft£Stt-f 
*mm&. £m*ie h* => - kt « d n a *ai*&£St?3Ha© ? 

WLl^HtlJ:, AXitfisTI**?^ ^tf** ( Nephi la c_ 

s«tt«it»j*ttateRt l < i*c© * 3<EX*©«an©«*(**#t?«k 5 1- 
NAttftf^ffl^sia^^^roiSJSWicwfflfeSo^^^^sfitiro^rofc 

©*S©fiMt»fi)U±g6H©ji£©fctf>©&Sa£tI&-f ST-fc* 3 . 
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@1lt Xub« Proc. Natl. Acad. Sci. U. S. A. .8 

7. 7120 (1990) iz*vmt*ti&?z*o>9*List>)ikttXxe\ ! ° 
•<> 1 ror s y &mm (E$>ifM§-i 9) £ifcE-t£. 

@3I*. ^ivMDP-1B. 9 (E*U$^8 1) <omg(* (E*U$^2 2 
) fc<fctffi£<* (E5IJ§^2 3) |CO^T<D75/&E5»i£ifc$"f 

El 4 1*. DP-1 SSMIBaOJfcAroDNA^Sftro^lCffl^btlS^t 
'J=f3l^U^-^h\ L (KJIJS-^ 2 4 - 2 6 ) . M1 (E9J§^ 2 7 - 2 9 ) . 
M2 (E9JS^3 0~3 2) . &&lfS (E5»JS-§3 3-3 5) 

@5ii, p a 1 2 6 i A^ro^xs Kp fps i o<nfflk*wttytz>-J = yz. 

5 K7-y^-Cfe«&. 7"7^5 Kp FP 5 1 0 JfflUTD N Ai£gttfc«fctf D P- 

1 A7^p^*3-K-r-5jte ; F-a)ia*i-cji>«fci;a^rofci6<D^ j 7X5 ka<8$ 

El6li, I^iW^-IBIt S(DlCffltNf>tti>^X5 Kp FP2 

El 7 1*. DP-2IS lUBHQtz #><D D N A l> t> ft£ 6 #<D 

Z$^t'J^^l/tf K, A (E5U#^4 1 -4 3) , B (S9JS^4 4 
-4 6) , C (EJUfH? 4 7 - 4 9 ) , D (S9IS^5 0- 5 2) . E (EflJS 
•§•5 3-5 5) , ti&lfF (E5fl**5 6~ 

5 8) ^B^-r-S. 

E18I4, Lewi sb W$lt$4 5 29 2 5^) |C <fc tj ta«£*l&S«<D 
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i 

o 

0914, ^tLfc^iaiaTtP^feliDP-ZA (E9J§-^8 3) (D 
75 (E5»J#*§-6 0) fc<fci;S£tt (E$li$#6 1) 0)7 5 /&E*"] 

01014, ^^Lsy^ian 7to^fc5DP - 1 b. 16 (ejus^- 

8 2) 0)7~JM&M.& (E5US*l6 2) fc«fctffi£tt (E9JS5I6 3) ©75 
0111*, DP-1B. 16 (E*lS#8 2) _*'a-K-*-**J*Jie**«l* 

-r-SOI-fflL^^tt-SA^ro-^^^'J^^b^K, 1 (E3WI6 4~ 
6 6) , 2 (S9JS^6 7~6 9) , 3 (E9JS^ 7 0 ~ 7 2 ) » (E 

5"js^7 3~7 5) zmmt&o 

01 2I4, p A 1 26 i 4^©^7X5 Kp FP 2 0 6©#tSI*l!lWt" * ?5 
X5F7y7"tfc5, 7"7XS Kp FP2 0 6^fflL^TDNA#ft{*j3,fct;DP 

0 1 314, ^7X5 K p A 1 2 6 i (D±tmSi9\ (EJIJS^-7 8) £f&ffl-f & 

o 

01414, pBE3 4 6 0>±DNAE5>] (E5>IS^7 9) £|fclprt&<, 

01514, dp- 1 A7-)-av%&nnm&&vft7&o)tzitoizB. xt**)* 

( B. subt i I i s ) «lfla^S^-r^<D|rfflLXb4xfc^7.5 Kp F 

p 1 9 iro^^iaw-rs^xs K-7*>^-c-ife*o 

c 

01614, DP- IB. 3 3$3— K?&dlJta&?-£1ft&?6®l=ffll*€»Ji 

•5 4*O^J$^*ffi^'J^5l^U^K, P1, P2, P3, fc,*:tfP4£i8E 
P 1 I4E?IJS^ 8 4 , 8 5, 6iZ#mtZ>o P2l4E5IJS^-8 7 

, 8 8, ti^UB9\ZtS^tho P 3 14E?IJS^ 9 0 , 9 1, fc£t/9 2 \Z#% 

-t&. p 4 i4e*ijs^ 9 3 , 94, *j«j:i;9 5ictes-r-5. 

01714, t?*7 /<*HJ* ( P i c h i a d a s t o r i s ) fc<7>ffflJ!S 
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» 

|g 1 81*, P. /<XHJX ( JL_ o a s t o r i s ) flO&fi&ftliSai 
@19li, P. /*XHJX ( P__ pastor I s ) F*3<7)»fiaftgSM!i 

©dn AE^tatpj-tS. 

02 013:, P. /<7.h'JX ( _E^_ p a s t o r i s ) <*YFP502 8lr 

@21li, P. /Uh'JX ( p a s t p r i s ) ^YFP5093lC 

<fc & D P - 1 B ££ £ SiW?* <& . 

©fctooa^J (OJ EPO 1 2/1 9 9 2^0>*ii£$JS&2JSll::4*B3£ 
4i&EPoa>ftftG>&Mt£^®ttMai I I) l^(S5S5)Jai~iO 

±mm ( Escherichia coli ) , FP 3227 6 9 3 26 1993^6^150 
±mm ( Escherichia coli ) . FP 2193 6 9 3 27 1993^6^150 
±mm ( Escherichia coli) . FP 3350 6 9 3 2 8 1993^6^150 

*9HMrafll*&tl&IBI=f*. r A T C CJ I*, 1 2 3 0 1 P a r k I 
awn Drive, Rockvi I I e, MD 20852, U. S. A. © 
Rockvi I I e. Ma r y I a n dlC#S"f 5Ame rican Type 

Culture Collection gft$P£ E'^t'S. 
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(d m s? <d tz to i - ? i m ? ti h * % "c & . 

j 14. rn A#<) *?-V&£V/i£tzltU^ZJEL^ibmT'ffli&£itt>(Dlz& 

^^tetoH^ icour (Digits iHftt 5 - 1 let y a-x-r >?««a>*S£Si 

ttU ji^li«i£iie^toSam3-7 i -r><fiBli|©±Sft (5' fll) ictSE** 

•fcOWHW*, <E&tfttt*-CI*. rx**v'J*8gU (DNA) 
Ht*ft-r*-*t?. rij7|?aKj (RNA) I*. DN Africa ffMDtf&to 

HIRlclit?*. 

5fc{i@-f a d n ashsxic £ y m^h^m^m^(omB^M%t - 

©.tdftBIWttlHSWTJttttis USUI*. &4M»l::*tLT£jWBfr©l6*** 
fc & f Wtttt ft j&\ fc ft t^ttJte* »a© JUGfeJMI * * fc & f RTfett 
tfifcft. 

At! rn-x-f>^E5Uj I*, fcft^GM. tK'J^^K, *.L<l**tit>to 
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©SSlcii, iH5T&&0>E*iI £ a - K-r s d n a mt<m®i^ * v -b > v v- R 
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ffltg nW|Hx»KX*b7— tfj I*. *^*aDNA^O)*#Mfi<J5?^U^-^K 

•&&z.t mmui^thfraKmsL® & l < ii®&£*&i ?p - £E«*-f -a 

7 5 / SE9J^3— Kf -5 3 0 0 b p t 4 0 0 b p &®Mfr&ft & D N A»fft£ 

w fiB sab t #<p £ ft * 1 » f tt A^ro s a a £ s «*-f * t? & 5 5 . 

ffltg TDP-iT^-pyj I*. miKf&W^ftS. *;ue^x ( n. 

e p h i la c a I v i p e s ) (P^%g)gag 1 Ut'KP-<> 1 (S p 
i d r o i n 1) ) ©7 5^ftEWfr&W*4l*l*1^fc*0>$**>JI'$*Jl 
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e d h i la c a I v i pes ) 0)^8*0)1 SIC 2 (Xtfh'D-O 2 (S p 
i d r o i n 2) ) 0)7 5 J &E5llfrb»*l£*v6lvf HfrOX?* vJU^g 

. rum 3X?ei -x^ass 





A 1 a 


A 




A r g 


R 




A s n 


N 




Asp 


D 




A s x 


B 




C y 8 


C 




G 1 n 


Q 


* 


G I u 


E 




G 1 x 


Z 




G 1 y 


G 
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CAT// 


n 1 a 


0 




Leu 


L 




La Y 5> 


XV 


S*- "J *y 

> j a — y 


ivi e t 


ivi 


/ x — /^ / ^ — y 


r n e 


V 

r 




r r 0 

0 


p 


•feU y 


S e r 


s 


x is*— y 


Thr 


T 




T r p 


W 




Tyr 


Y 


/< U y 


V a 1 


V 



? s^jh* £ 3 - k? -s d n a eju t, tua-r * . 

5. fivJ^, *$lcLfcy&vJU$li2 0 0 k s i -5515131$ ££U 

m^om^mmm^ma) toi©* ^^xt ie downs)© 

«fcdfcift£©«g©il3iJ££ffi©fctf>, tt&t/fcWIffi <0<l*.li\ AlffltttL 

c 
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£ i£Z> Z t A<f £ £ Z £ tffrll $ h& X- $> h => . 

«l^tlliiSO)T5/SKlili-S^<7toymeaiB5iia)glt. (2) g/M* 

£ b*^Kfre>a>DN A^lftftro^jlT. (4) 'Kj:<i:t80Obp, -eL 

*H1 ( Escherichia c o I i ) ^"CCDBTMSH&V^^f* 
■Cl*afel\ ca£3ttM0>*±l*. /<*Jl»X X^f'JX ( Ba c i I I u s 

subt i I is ) . O 5-trT. "bbtfvTX ( Saccha romvc 

e s c e r e v i s i a e ) , 7. + 7* ? * P £ "bX TtfA* ( Schizo 
saccha romvces p omb e ) . tf4r7 /^Xh'JX ( P i c h i 
a. pastor i s ) , T X^JU^UT. XXtf— tf— ( A s p e r g i I 1 
u s s p p. ) , /\>"b3?7 IXt'- tf— ( Hansenu I a s p p, 
) , fc<fctfX r-b3fh5"trX I7.tf— tf— ( St reptomyces s p 

p. ) Cftt>l-l*IS££;tifcl^ 
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mt $ -it. MaDNABr>ta)g¥*j«fci;aiR*m^-r^iB5i]*^t;. z 

^g^lc«fc•Drlife¥^±^ii®■r^DNABr^^a)3 , c©^73©ii 

£ L I**,©©. ::©£ 5 ftiafiSi^tilill^fflSi t L-Tgfl£*i£ftfl&<jfcfll:: 

l Jt77-vT7tL<li77-vft*©M-1 3) , «5K. -f-XK fe 
SlM*te&fr&lSf#'f<5:: 4. C©«fc5fc*$$-©lS&fc<»:tfteffl© 

fciO©^Ph3-;U*aitl:filbtlTL^ (Samb rook et al. 
, Molecular C I on i ng : A Laboratory M a n u 
al— volumes 1.2,3, (Cold Spring Harbor 

Laboratory:Cold Spring Harbor, New Y 
o r k, 1 9 8 9) ) o 

aift*©^^^— W^ICli, 0l|*.tfpBR3 2 2, pUC19, pSP64 
, pUR2 7 8, fc<fcl/pORF l©^?^::??*? K*$$— Jb<#£*t£>. & 

*an«?'OUX, tL<l*^i//<lfa-7^;UXj!)N£BK#$H££©T?fcS. 
77- V*£$ — ©flHCl*. A + , A EMBL3, 12001, A g t 1 0, A 
gt11, Charon 4a, Charon 4 0, t$&lfX Z A P/R*<# 
£tt&. pXB3fcJ:i;pSC1 1 14"7$v-T^$$— ©^-efc* (Cha k 
rabari et al. ,Molec. Cel I. Biol. 5:3401 
-9 (1 9 8 5) . fc<fctfMa ckett et al., J. Virol. 4 
9:857864 (1 984) ) a IfflkVl? T $-0>mts M1 3mp 
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1 8jS<fcl/M1 3mp 1 9<D£?tjiM 1 3 S*0)^<7 ^ — T'^S, 

*fi§S ( e__ c o i i ) tovno^isfotmgfrm&MamKDtzihizitm 

W&*<D'<<?$-W£L<* -0>ig£pBR3 2 2frb8tf#$*l<57 : 7X5 K 

it^ir^oTlivJi^g^ttMSH^ fcliltfB. x^'J*. ( .B__ 

s u b 1 1 i i s ) <D&?teBn&mtm±<r)# : &m\tot Lx&£tt>zttf 
mmztiz>*!f&m<&i>o %m%&*^<Dmmztit>m&mo>xmt. Hint* 

/<?>UX ( B a c u I I u s ) H±<Df^^l*. /^UX ( B a c u I I u s ) H 

±m±snxmii?z>ft%> : s'?-ri\'* a- Kt * d n aehj^ rt^ana5ttD n a 

5 m*-ftmzm#-&-£-£t> z tizzy mj$.tt> ztt< 
t?£*o b. *?^ux ( b^_ subti 1 is ) iz&z>£&o)g ! iszmmm 

RTtefC-*-*** Nagarajanb. *@ftf*m4 

. 80 1. 5 3 7^, Stephens #Sftif£4. 7 6 9, 3 2 7-^ 
fcJ;J/B iotechnology Handbook 2, Bacillus 
, C. R. Harwood, Ed. , Plenum Press, New Yo 
r k (1 9 8 9) \Z%L7ii&&lftmZftXl*& a 

Kofe^fc* im&mg st^b © v^ju^ Komi?* -zsmztz v y±;u 

fc*9o 7.-3=9-1)7. ( s u b t i I i s ) 0tz1t>lZ\t. Z0)& 

d^®^cf<^^-l-l**)l® ( JL_ c o I i ) -B. ( _s_ 

u b t i I i s ) Vt 
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*9$-<Dm\ti:ffim ( c o i i > rti^T>f'j v>i^-rssttt$ft^ 

■? <5p TZ 1 K"Cfcy» C*U*P harmaciatt. Pusca 

taway, NJ 0 8 8 5 4 frb A¥rT&T?&&. ^P^— U#V— A 

$S£SP{4, fc«fcl^7:f;u^:^K£ii-K-tSDNAE5iJI*, ^»$4x5*^ 
?n -fc «fc tf U # V - Ag^Slua £ n - K-f £ D N A li *>^± ju* 

fr$ll~ali!c£tl'Cl^o Biotechnology Handbook 2 
Baci I I us, C. R. Harwood. Ed. „ Plenum Pres 
s, N e w York, New York (1989), £#Rg1*<*:. DNAS 

f 

o 

AttB ( e o I i ) ££tf/<?JI'* ( B a c u I I us ) ^(D^llDN 

SA<. *£!8TMiT7:?P^-$-;6<*jl§@ ( c o I i ) fcT?l±»£L< 

, frO £_a_£ L £J&fc*fr*$SL&2tl&-?a : E—*-i)</tT)\,X ( Ba c u I I u 

_s.) «-ei*#*u\ 

ftjtfffilfgJSli. *»S ( col j ) t,L<li/i^X ( Ba c u I I 
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oTffflt 5 CI <t So (Sambrook et a I . , M o I e c u 

lar C I on i n g : A Laboratory Manual— vol u 
mes 1,2, 3 (Cold Spring Harbor Laborat 

0 ry : Co I d Spring Harbor, New York, 1989 

) ) o 

* 

9 ^ ->7U? gEgft7 5 / 8B9ltPfSft : 

**->JU2**ttSfiRa>KfH£*7-f 7 ^^tf^X ( N e o h i la c_ 

1 a v i p e s ) <DJi!SkO)0**sl\,9 Lfcy &gGff©l&fl»f^®JsefrbJl&lf 
£:KI>&jl7 5yKE5iJ££-3lvCl^c. 3518©$* Lfcy*tt, $*©±WK 

tt»A»6HI*(=tt*<*iS2*©JlJti:*aaJlj^&<j:«. w;s©Lfcy*ges© 
75/ X u b, P r o c . 

Natl. Acad. Sci. U.S. A. . 87, 7 1 20 (1 990) , ft 
btflCH i nma ntz&lfL ewis, J. Biol. Chem. 267, 19 

320 (1992) ic*yn«**iTfey, *LT^fc*wi»-ei4L*iy*s 

1 (Dragline Protein-1) (DP-1) fc«fctfLfcy& 
SeSl (Dragline Prote in-2) (DP-2) <t LTR£3 

D P - 1 »rR©7 5 / iISM liKlKM-e fey, * L T 7 'J v > £ 7 v - 

fctf, ^©{d>0^rM±L^-rtL^a)Ka(7)7 5ysiiB5iJti*Mft*. -©SGIC© 

£&14ftttfcJ:l/<®*©E&83©*©I£gtt©/^ ->\tm 1 ©<fc 5 lcEfl|£ # 
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A GQG GYG GLG XQG A GSG GLG GQG A GAAAAAAAGG (E3*J#-5f 1 ) 

frb78&£-C*0>:B£-e£<b-f<5o (2) 7v=>E9l>!)<*Ji-f 

. AGRGGLGGQGAGA nGG (E5U1^I2) ^frJSfflE^lt-my *g-f -5. (3) # 

U77- >eju t ic , ^ai*— iftwici* 3 ood amssrosismsp^ i $ 

o (4) GYG0>^l*-fi6fi<](Cli^i:Sffifelrta)GRG<D^ti^#d. (5) 
±^|J77->E5l)A ^ ^LrL^-55ml^!lli-fiSWl-l*. 6 0©77->SS^ 

♦ 

-*-P?£fSftU fLTDP-1Afc«t:i;DP-1Bt^Lf:, DP-1AI* 

mzizmmznzmis.&t&i o-\7s.smmmxx'£x^?>. can 017 

syg? r^sftj I*. (1) ~ (5) i-ftoTftfc£4oa>K&& 

1 o 1 TSSM&O)*?* K*S(*li-5lro77 v P^SeHrtT- 1 

~1 6@5fi-r€»o DP-1 BliDP- 1 A0>#Mi*rtT-4O(DSa^*SjiJ!lP 
*C £(::<*: ygtttLfc. @3lc^-TZ(D#gftiB5iJli3fe(D (1) ~ (5) 

o&Bitto^T^-t. *<d±. c*u*dp-i Aiz^-^xit^aixxi^u^ 

c 

#-t«>Siri=?Ht*"ft, &l*9*Ullttt*T. DP-1 BCMEWI*, DP-1 At 
H:SUTJ:yj£l>tEBlct?f = oT«fcyffimit^«SE5iJlca^-rS. 

d p -zojsi^oT 5 y bem t-pft y sawr-ife y » -e tr-m y ?y » 
i**fty» -5-Lr3^W77->sisroiiis*35iJic-r^i:DP- 1 titmuz. 
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^m<D r^aj e*ui* [gpggy gpgqq] ■ sgpsgpgs a 10 (mmmm 8) -efc-s 

o 

*IJI*6~1 Om&-£T'0)M;ZV%ib+h. (2) /K'J 

T7->E5Ul±»JIC-rSt, fl40>£ttttli. 7* KBBJilGPGGY ( 

E9J§^3) tL<l±GPGQQ (E5US^4) (D— 3 L < ttH^S** 5 

D P - 2 CD£ fi£7t- P 7 £Ktt L Til * COK8&0) O^SS3 ffCOK&£& 

lz9mZh&m\5.&t&1 1 QTS/HEMTJ-CSr^*. C(D1 1975/ 
8 r*?*KMttJ (D ~ (2) l=|£oTJl«ES3 0(DRaifc* 

CCD 1 1 9 75 K*«tttt-a©7*ny«aill*iT?1~ 

1 6i§i5S-r€). 

Rtt*nfc7^py75/»E«*a-Kf *DNAE«*J2lT©aMII=tto • 
TiWLfco (1) D N A#lfttt'>ft< 1 1 3 0 0 b p©fi* Tf ftij . (2) 
■€-0)J|lft*rtT?tt-t©E5aa)Etttttt«^IRlcB«)6ti, 1 7 b p£±|h]-5£& 
EWtt#fr1\ 3^0»/JxRttttl* 1 0 b P £±B«Ba|-Cfe y , ( 3 ) RT&Tfc 

&!<□ K>*tH*ii4it4llift (*HB ( E_ coll ) ) <D&mmit& 
♦tfcA + T/G + Ctt»tt**tt(IW-*aK>a6<»*t<» *LT (4) 

i*BH<ottSfMi-Ci5*>?>*iTi*fc. m r n A©::**ift**'>fc 

DP - 1 teJ:?;DP-27tP^«e?(P^at : 

£fifcLfc y #7"*- P ?!H5?-©«*3fcT I*, *r «toica«Kt D N A 
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^©a^^c^xs Kwic^p-MbCfco ( e_ coin ?t 

ftSlima-iiTfc. <I*cD*U^$u**K££fr^$-£;PHbU -£L 

:J*^ U*^ KS^fcfSSHb^XS KDN AZm&m&ftTTM h 

U •£LT*©ag£1«3£m^TS«J&*JI§® ( co I i ) ft££«2SI$E 

&Lfc. Cftb(DPfflE8M*lil»0IIC)I|S£ tlS 2*a>*'J 3X>7 \s*=F KK5I] 

DNAEIIJSiSlC.fcyftofc. *%m&. DP-1 Afc'J:(;DP-1 B7tO^ 

0)^irWffltfS(>*a)DNAJ|iS{*:$S^-r-5. -ffitoiri*7-*- o?dp-i b 

. 1 6^n4-r-5<Dicffl^bttSDNA*g«:A<w*L<. tiuzzammm* 

ffi^3lTP>nfcDNA*fi«:^-5-©SlCtt. ^MMI-li Kemp e b . 
(Gene 3 9, 239 ( 1 9 8 5 ) ) |C«fc U f2ft£ *l<5£&IC«fc y S£$i* 

( E_ c o I i ) ?t±£«mfe&U fLTW^7XS K£7>tf'J 



( 31 ) ttg¥08-511426 

. J:<fl]P>;h&'<?$-pET 1 1 a^-b^HH^tl-S^XS hX/;$-pFP 
2 0 2fc«fcl/p FP2 0 4rt^(D^ite : f©tfAIC«fcy^Lfc o Zftbtf)* 

£ flStfl $ tl 3 ? P ^- * -l= J: y litt Mlcjtlg $ tl S <fc 9 fctfxtT-Jf A $ tlT U 

S„ zro^a^-*-*, 7^h-xtL<li7tP^ (iptg) icfcSHfin 

£tt4-r<5*ii§s ( e_ coii ) <D±jLjL.*'<is-$-frt>tonzhz>m9i 

tm&$1*&. *8§® ( col' ) S±«iB L 2 1 (DE3) I*. **?=f 

^ic^yia^^HS^p^— si-ic^y^^ti-s. 77-vT7©^pt-$ 

— lztoiL % ^^- P FP202SJ:i;pFP204lt Lfcy^SElH^a- 

DP-IT^P^gfiftl*. ^5~2 0%©^eaO)b'<;H?7<:)!iS ( E. 
coli ) l3«fcyM4$Hfco C©|*]fl)g| 2 0-40 %A<iSI6f t Ltg 
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K-DP- 1 fc<fclftn-DP-2$aJfil^l*Mu Itiple Peptide 
Systems ft, San Di ego, CA, lZ&y)ffi&£tltzo 

ffl^tl-Sitfi^X^rofferoa^^^li, Sambrookb. Mo I ecu I 
ar C I on i ng : A Laboratory Manual— vol um 
es 1,2, 3 (Cold Spring Harbor Laborato 
ryrCold Spring Harbor, New York. 1989) 

vagen) Inc. tt, Madison, Wl, A^b) , fe&lM£ E. c o 
I i Genetic Stock Center, Yale Univers 
I t y. New Heaven, CT, the Bacillus Genet 
ic Stock Center, Ohio State Universit 
y. Col umbus, OH, t L < l*A T C CWf 4lfrfr&-?4v? tlO>Wit 

iSifcl*, Sigma Chemical Co. (St. Louis, MO) 

ic«tytt*s$*ifc. 

7**P-Xyj^bO)$IJRBBrft-a)#^l*GeNECLEAN (Afll) (B 
io101, I n eft, P. 0. Box 2284, La Jol la, CA) 
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^ilfi?DP-1A. 9feJ:t/DP-1B. 9<Ptt^ 

DP-1A. 9 £><£tlD P — 1 B. 9£:i— K-fS&Aatfi^S. L 
#2 4. 2 5. 33«ki;2 6) . Ml (E5iJS#2 7. 2 8. fc<fct;2 9) . M2 
(E*IJS*I3 0. 3 1. j3«fcl/3 2) . fcbtfKS (E5"JS#3 3, 3 4. fcj: 
1X3 5) tft%Ztl%4*0)-*&£f&* i )3X9ls*=?\:frh>m?i-iLX. Zti 
b G>* U J* £ b*^ KO)E$»J £0 4 izifit . - *x £ <D* U ? U** Kl*. 

5' -OH&tf'J >K<b^tvfc-*^ffiT*Si£m# (Midland C e r 
tified Reagent sft. Midland. TX) |C<fc U &f&£ htz 

FP5 1 ortlcSA-r-SztlCcfeiJSiJ^lc^p-Xb^-frfc (05) . CO)*? 
* —1*^X3 Kp A 1 26 i (01 3 . 

\s*=f- KE5iJA<iB5llS#7 8 fc«fctf0 1 3l-tt«2F*t*. p A 1 2 6 i ©flfit© 
»«l*iaT<Oj&a*1*tt*l»ltl<fll»a)fc*l=ttSK-ei*«:< . *ti&0£fl£ 

fttttl*. (a) *8§® ( cell ) WCft»-r*a«Bfl» ( b ) CCD 

Bam H I Be I I I ©fctt<Z>&&. fcfc>l/l~ (d) 

rtlC^ffiL. Bam H I Be I I I lZ&\)&&.2tlZ$<Dizm&T& 

a FJ»**B*ii*-r*«EHfl!)tlll»»tt ( Ps t 1) . -efcSo pFP510O« 
HOfcctXZtt. ^5 Kp A 1 2 6 i ©DN A £l> If Bam 

H I fcefclX B_g_!_ I I KJ:yaHbU 



felCNa I ®5£T. GENELEAN £j£ (Bio101. I n eft 
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P. O. Box 228 4. La Jol la, CA) JfflUT*7Xt'-X 
^©IftllC^yiHlJlKLfco 8)0. 1 p^tiOm&ZtlZ??** KDNAICJtL 
T1 0p ; E;KD-*ma)'J>^b^-'J=f5?^b^-^KSF4/5^SftlLfc (@ 
5) . Z<DMiS®£. ajSffl^frTT?T4^'J5l<7b^^KU**— tf<tftlC4 0 C 
t1 3lt££-fr*:DNA£-ea>&IClil> KS^UT 

— tf Xma I X'ffiitLXl*?tlfr<Dm&tZ>Wl(Dp A 1 2 6 i £lfi &<bL, * 
LTCtl^m^t. Sambrookb (5fclc3lffl) y feE>$*l'&*;Uv't7 
A$&gl-«fcy : ?#g#tel-£t!-Tfc&;*:!l§S ( E__ coli ) SK22 67 ( 

E. coli Genetic Stock Center, Yale Un 
iversity.New Haven, CT, frZI&ftZtltz) $ff£g$E&L 

U7— g A p a I fc«fcl/ Bam H I T*0>SI*a>$Hfc(Cj: ljfttt*££frl\ 

*LTBfa©^X5 K*d*?»»EtW**H36L, fU P FP5l Ota* 

^7X5KpFP5 10<J)DNA$I>K7^l/7-f S f i I fc«fct/ £_r 
a. I I IfiBibU fLTGENELEAN (Hi) ^ (Blo101, I 
n eft, P. O. Bo x 2284, La Jol la. CA) Hi: VfUKLfc 

. $30. 1 p^UOjgaHb^vXS KDNAir«LT-*0©'J>BSib^-'J=f5i 

^U^-^K L. Ml. M2, t,L<liS0>rt(&— 0 p^frZl&tiaLtz ( 
04) „ C(D4*(D^7.5 F-**)JX<7ls*7-m£toZmmm&1kTT'4 
"CV1 5ftm* ?fcUr-2 3 o CT*2 0^P B H'>4r3.^-hL. ^LTS^IC^K 
J££6 5 

C 

°c-e 0 3 ftfflo) ■< a. *— is a >ic £ y <?it $ -a-fc„ 3$s<b d n a <t> 7 >) 3 - 

h£ffll^T*JI§® ( _EL_ coli ) SK22675ilgiU fLT7>f 

■Jv>iW14flmfi&ft£glRLfc. @4l^$*i-5^-'j zf^^ U^^ K L, M 

-r*x>K3t*u7 , ~ b* a 1 w Nizm^xmtwBmu&fcfrt&tSLZhtz 

^7X5 KDNA^X^'J-->y-r^CtlC«J:y^Lfc. 
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K S£#fr^P->li. X>K*$U7— if B g I I fccfctl D r a III 
* ffl l^Til * O&mtZm&fr b $ ft*: .J? X 5 K D N A £ X £ U -- 

m?X>K3t$U7— fe* E c o Rl, S f i 1 D r a ! 1 I f©iS 

1tlC,fcytttt%£Lfe. CtLb(D}iABr>T-^X>K3?<7bT— tf Bam Hlfc 
.fcfl B g I I I TrWJdJLx fU4%fl)N u S i e v e7#P— 3. (FMC 

Tftl^7X5K$. P FP521 (*-'J=f3?U*^F L) , P FP5 
3 3 (t 'J 3*5^7 l/*?- K M1) , pFP523 (* 'J $ L'** K M2 
) . fc<ki;pFP5 2 4 (jj-'JrfS^b^K S) tt^Lfc. 4CitC^ 
P-Xb^U =T5J^ U*^ K©D N AE*iJ£D N AEJIJ&^KJ: y{tf2Lfc 0 

DNAE5>J/*Sl**MMlCl*, 7-T7-f-GTPi:ft|CDNABB5>J^ffla) 
Sequanase 2. 0*y h^fflL^T. (U. S. 

Biochemical sft) lCj:ytt&Sft&££l::fto-C§lilSL*:. 
5 KDNA liM agic Mi n i p reps+'i/F (Pr omegaffi 
^■CUSLfc. iS^DNAI*. 40// I (DO. 2M N a O Hff"C 2 

0 // I (Dm i n i p r e p DNA£5#|Si2 3°C-C-f>+3.^— hf -SdtlC 
*y*lt*efc. ^0);1£8>)£» 6// I 0>2M|*&7> : E-'7A (Bti&t p H 4 

1 5mL(Dx$y-/u£&tor*::£lc<fcy&S8£t!\ ii«0^i8Ur<fcy@i|RL, 
7 0%(D^rSJx^y-;uTjfc;#L, *LTi»3l$£&£-t!-*:„ S5i]^ffl©^7'f 

T-iimTwtfcyrfcSo 

SI1: 5' -ACGACCTCATCTAT (E9iJ#^5) 
SI5 : 5' -CTGCCTCTGTCATC 6 ) 

SI20: 5' -AATAGGCGTATCAC (KFJM 7 ) 



( 36 ) 



^5^08-511426 



■ 

-Jyj-V-S I 1 ft&lfS I 5£ p A 1 2 6 i t£<DB.*i<J)m±<D®mz*iLXT 
--Jl'tS, S I 5^7-f7-li Bam H I §Pf&0)$fc0> 3 1 bp^bg WOIB 

i 

Jll'MO^fiSSffOo SI 1^7'1"7-li B e I I I SP{4(D5fc0)3 8 b p^bg 

$}<Dmm^(D£m£B.$t<Dm±vno 0 ^$-pfp206 (kit 

) We0)iB5l]*Sa)/=tol;l*, B g I I I I SHitf)$fc0) 2 5 b p £7— — JUT 

I 20£S I IT'MSlLfc (01 2) c DNAEHn*Sffla>7tf'J 
7$ 'J ;U7 5 FfJl£ 5 2°cr-aciJi Lfc. 

•y-^EB?ljM2 Lrom^arO/ctolrl*, ^7^5KpFP523 (M2) £l 
>K*£l/7— tf P s t 1 fcJ:t; D r a I I I "CSSA; U 

f Lt^X5KpFP521 (L) £x>K5t$U7— Hf P s t Ifc<fcl/S. 
_f_L I -ejfi^Lyi:. iSltJtlfc^XS KDNA£ 1. 2%(J57#n-X (i£ 

Hd. Bi o Ra dtt) y/uflT?a>mSifti&ic«fcy#iHbLfc. ^'Jrfpt^U* 

^bGENECLEAN (jftff) ^ (Bi o101. In c}±, P. O. Bo 

■ 

x 2 28 4, La J o I la. CA) y QlRLfc, iSfcU LTatrfrfcD 
N A»Jt*il|gffl*frTTf-f >4r^/<- h L, -t LT7 Ua- hSffl^T^J&S 
( E. col i ) W3110 ( £^ c o I i ) G e n e t i c S 

tock Center, Yale University, New Have 

n. ct. frt>Jtmz*itz) *»K$sMLtz. 7>try*»wtt»mgtw**a 
Bam h i b g i i i "CiiHtu * Lr7**p-^^umaaci!nc < fe 

FP525tIiLfc„ 

■9-^E5l]MS lOfllft&Tli. Kp FP5 3 3 ( P s t I fcekl/ 

_r_a_ I I I HffiitLtz) fcbtflCp FP5 2 4 ( P s t 1 fc.tr/ S f i I 
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5K*H56U fU P FP5 3UI*Lfc, 

DNAijiiH* (M2LM1S) Om?i-±LX(Dtz1f)l~lt. ^7^5KpFP52 
5 (M2L) £X>K*$U7~ j£E s t 1 fcJcrt D r a 



I I IV'MitL. fLT^7X5h*pFP5 3 1 (M1S) £x>K*$U7- 
-t fp s t I fcefctf S_f_i_ I -e^<bL7=o SHfcLfc^^S KDNA£. 1. 

2%a)ffiiii^7**p-xy*jn^r-a)iaaciiuc«i:y^iS{bLfc. M2 i_fc<fci/M 

KtflUlllU -ecD««jaiL7i/^>K$^t5l+. L"C D N a £J8A % LtzTiSo 

* 

-^P»GENECLEAN (Aff) (Blo101, In c*t, P. O. 

Box 2 28 4. La J o I I a . C A) lZ& y@l|XL/=o 5§tii LT£tr& 
fcDN AWM-^aiSfflftftT-C-f >*a.K- h U * LT7 'J 3- hfcJHlvC* 
mm ( E. coll ) W3 1 1 0 £j&»fE& L-fc. 7 > tf «J *»iBt1±^$ESI 

T— t? Bam H I 2S<fctf _B_gJ_ I I "C/NHbL, L-T7#P— X^l^jRifc 

LTpFP534^^L7i. ^7X5KpFP523. pFP521, pFP 
533. pFP524. pFP5 25. pFP531, pFP534tf©DNA 

ir«fcyffi$ILfc 0 l^ti*>0>SAirM-E5>Ja)-<g<b*ffdfc«)lcli. 7*7^5 K 

DNA©7'J3- h£x>K*£ U7— Hf P s t I fc<fell D r a I I I T?>8 
<bU f LT0-^7X? KOSiJ0)7y3-h$x>K^^U7— tf P s t I 

tekif s f i lT-;PHbLfc. >B<b^^flHii^i7**a-x±-ea)ma*i!iicj:y 
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©PM*g££fcb-fo 4M*B©*5— 3©*«I4. D r a I I I L < I* S_f 

*©^9{4T?©K*©fiM4©ft**fl i i*fta t &*fc'E>i\ -©£&© 

J?A8l>iE$IJ-fSfl;©IS9l*Kempb (Gene 39. 239-245 (1 

9 8 5) ) fZ^UESdtlTltft. 

y««**U f LTGENECLEAN (Kg) »S (B i o 1 
01, I nctt, P. O. Box 2284. La Jo I I a, CA) |:J:y 

Eltt **ifc -© 2 Ofl)»Ai)it*tt»)i*^*. * LTJHg*ftTTf-f 
a^-Ufc. 7ya->*ffifflUT*JBa ( ,EL_ c o I i ) W3 110^ 

©»mEft»^&#«U I>K3l^bT-4f Bam H I $><£tf .B_g_L II 

ca>£&£J:y. -3I©DP-1 A7-^a^$a-K-r*DNAm» 

{*E5iJM2 LM1 S©2. 4, 8, fe«fctf 1 6@«5(IR!MllS£tr-iI©?7* 

5 KSHLfc. *©±, i«»S*ttl8Lt-«*©DP - 1 B7ta^$a 

- K-T 4*fi?-*«l»Ufc. ^©iW©fcttl^l*. -tJ-^iBJlJSL (pFP5 24 
fc^l/p FP 5 2 1 frb) fcbl/U:M1M2 ( P FP533j3«fcl/pFP523 
frb) *ftlDlC*mL. -t©^lCCttb^^>ti-T#g<*SLM1M2^fiKL 

*«) Sfclfrf <&WRx>K5i$ U7-tf©fcto©M»*M&lc,fcy"»?EWjW8 

^ftat-t sitt*aittfflLT^*-pFP5 1 otL<i*ftfe©L>-r 
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^;§e?pp-iB. is 

dp-i B$a-Kr-5$-Sf<Djte?-i*DP-i b. i6<ta^$n mm 
mzm-o&Lm&mmo^&mz^-VLx^&o dp-ib. u^k* 

ft#0E$iJ£iai 0fc<fctfE$U§^8 2ir*-T. 

DP-1 B. 1 6£a-KT<5£fi£iHn^ (E5MMI8 2) li.4*© 

Ktftiw-u =f** Kfr&«*fi"c, ^-ti&oji-u i/*^ k<de 

5U (E?US^6 4. 6 5. 6 6 ; E$>JS^"6 7. 6 8, 6 9 ; E5U$^7 0 . 7 

i. 7 2 ; n&vw&mm 3. 74, 75) s@ 1 1 c^t. zh^ofj^ 

Midland Certified Reagents ft. Midland. 

tx) ic*<jiMSiifc. -*®fl2®^0>T--;ua>fc#>Kii. ffltSM-*^ 

'J^^U^K (§6 6 7 ptJl.) £. 0. 0 1Mfl>T r i s-HC I . 0. 
01M(DMgC I 2. 0. 05M<DNaCI. 0. 0 0 1 MKDi/ttX l"< I — 

Jl/£#fr0. 2mLa>Jfffi;'£, pH7. 9. Lf=. ^©B£$l£3MI* 

4 *<D U =f* *? IstT KI4. ^7X5 K^^-p FP 2 0 6*1:1 •£ 

Kb^tfA-r<5ciir<fcysi]>*ir^p-><t;L/= (@12) . cro^s-iaia 

i.2irUi^$tt-SJ:5l-^ J 7X5 Kp a 1 2 6 i frb©*#Lf=o ®agl-ie^t"-S 

t. ?7X5 KpA1 26 i a>DNA£l>K5t£U7— Bam H I t$&Zf 
E c o R I T'jPHbL. ^LTC(D2^(7)Br)n^ 1. 2%<7)7#P-X 
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. Bi oRadtt) 4 J ©ma*S)l-J:y^Lfc. ^(DZ^XDmKOPWM^ 
^it^^Jxm&it^m^m^tbU. f LtGENEC LEAN (j§g) 
(Bio101, Incft, P. O, Box 2284. La Jolla 
. CA) (rJ:y@l|RLfc, jgdiSftfeDNAfrftfllSlO. 1 p^MZ 1 0 p*M> 
(D-^lJtD'J^^b^-U^^^Ut^KS F3 1/3 2£jSJBLfc (012) 

o 

v^Asaaicj:y^«)g#iti-?-a-Tfcofc^s ( e_ coin hbio 

A£. XI/ U7— *tf Hin d III. E c o R I . B g I I I, fc 

J:tf Bam H I T-fl)<@»](D;fifblC«k yftSt&£L. "t LTSfllO^X 5 K£ 

^7X5 Kp FP206(DDNA£X>KS£L'7— If Bam H I fccfctl B_ 
g I I I T->PHbU fiTGENECLEAN (i§g) fttt (B i q 1 0 1 . 
I n eft. P. O. Box 2284, La Jol la. CA) Id^yftgL- 

tzo m&ztitz-J^xs. kdna<d&o. 1 p *mz -*m* u ^ u-*^ k 

1 (E5US^-6 4, 6 5. 6 6) . 2 (EJIJS^-6 7, 6 8. 6 9) . 3 (E 
5US-^7 0. 7 1. 7 2) . t,L<l44 (E5«S^7 3. 7 4. 7 5) (DfiO)- 

£Jie^frTT-4 0 CT? 1 5&RIW h U *<D&|::&*S£l££ 7 0°CT? 

3#f8)0H >+3./<-e/ 3 >lC«fc y ffjtLfc. *<D&Kil*SfcD N A £x> K* 
£ U7— tf H i n d I I I "V'Mit LT S-fhfrnm&mi p F P 2 O 6 £ {£*£ 

{bLfc, iilS<bDNAa)7y=i-h$fflur*)iS ( col i ) HB 1 0 

1 £ff$ft$E&L. -tLT7>f'Jv>iHti»Sfemtt:£S«?Lfco ;f'J=r*$U 

1. 2. 3. tL<l*4 X>h*2$b7— tf Bam 
H I jS«fcl/ P s t I J fflUTi^O»Ig«#^ b*SIJ *lfc ^7 X 5 KD 
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K*T?lip FP 2 0 60)20© Bam H I - P s t I BrfrOrttDJat^^ 0 

7*5 KDNAli. X>K3£U7~t: Bam H I 1&kU B g I I I T?<D5B 
<b, ^C?>t;iC3%<7)N u S i e v e7#P— X (FMC) , 1 %0)7#P — X ( 
Agarose) (Sigma Chemical Co. ft) "fCD^Si^BI- 

0£U ^LT^-tLf>0)^X5 K*. P FP636 (*'J =T2? b*^ K 1 
) . pFP620 U 3*5? £ b^"^- K 2) , pFP641 (* 'J =f 2 Is* 
? K 3) . fc<fcl/ P FP6 3 1 'J :J* 9 K 4) <tS^Lfc. 40 

■y-^S5>l 1. 2<J)t&ft±LX0)tzihlzte* ^7X?KpFP (1) £x>K* 

1>T— t? P s t ! fcAtX Bam H ItifilbL, *LXZtz>X~ KpFP6 

2 0 (2) £x:/K3$U7— If P s t I B_g_]_ I lUEHbLfc. >B 

^bLfe^XS KDNA^ 1 . 2%0>7#P-X ((SStjgL BioRadtt) V 

^r-romaaifti^.fcy^ii^bLfco *u:fx$ u** Heat**, -ett-ett 
o)ia»w^'rxic«fcy^$tifc^bx^v't7A^fe<b/<>K^yffiL. gy 

iti K££tM£, fLtDNA £ jgfr Lfc7#P-*^b G E N E C L 

EAN (jS&) 73i£ (B i o101. In eft, P. O. Box 2 28 4, L 
a Jo I I a, C A) y IhIJ|KL/co LX&frittz D N AUt* 

c o i i ) hb 1 o 1 znmftmuz. 7>tfy v>stttff2ft&&i*£>i#Lf:: 

o ^7X5 KDNA^|»>!7(D»MIESI^'b*SIL, X>K3?^b7— tf Bam 

h i Be i i i xmitL. ^LT7**p-xy;naaci»i^«fcy^«T 

4 7t^Lfc„ 
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■9-^S5IJ 3. 4(Dffl*iTll ^7X5K P FP6 4 1 ( P s t I t$£.lf 
Bam H I X' ! MitLtz) £ £ tfC: p F P 6 3 1 ( P s t 1 fc«ktt Be I I 

* 

5K£SSU f Up FP6 4 9ta*Lt=. 

DNA^Lfttt: (1, 2. 3. 4) <Djfl*ST0>fc:#>lCfi, ^7X5KpFP6 
4 7 (1. 2) £X>K*£U7— If P s t I fe±r; Bam H I "OJPMbL, 
-e-LT^T.S KpFP64 0 (3. 4) £l>K*$U7— fe* P s t I 
[f Be I I IT?SfifcU:. IBftLfe^7X5KDNA$1. 2%<Df£i*£7# 

NEC LEAN M (B i o 1 0 1 . In c*L P. O. Bo x 2 2 

8 4, La Jo I I a, CA) lC«fc l J @)RLfco <t?tfi LT'&t?'&fc D N ABf)i 

^3ieffl^frTr-<>+i^-hL, -E-Lr7'j3-h$ffl^r^S ( e__ 

c o I i ) HB 1 0 1 *»WE*Lfc. 7>e'J-»lttt»IWEIfti**ajRLfc 

. ?5*3 KDNA*ft*0|«iaM**&*«U l>FX*U7— tf Bam 

h i fc«fci/ b g i i mm 
itL. *LT7*p-^y;u**a»i=j:y»ffLfc. *s**i*imx©#a 

K)t£4fc??a3 KtHSU -tUT p F P 6 5 2ti^Lfc, ^7^5 Kp 
FP652t©DN A}fABr)i ^Ktaro^MT-itmWD N AE5>]jfc£lc «fc tjite 

P f p e 5 z^onftftEWciw&LrajfeM^fftfcicj: yffi 

SgLfc. L>-rti3fi>0)SA»r>i-E5>J*-^bf -Sfctoicli, ^5Kdna©7 
■Ja-h£x>KX$U7— fe* P s t lfc«kt;B_a_m_ H I VMibL* -t LT 
^-7"7X5 K<DSiJ<07'j3-h^x>K5?^U7— tf P s t lfc<fcl/.fi_g_L 

I I T*JHflsU^=. JHft**ft|lifi7**a-X±-C0*«*lblcJ:y»H<bL. 
*LT#A»)iE5il*#toJlfcx^S?^AJfefefcKfr*-e-*i.6a>lB»W*-f ^1= 



( 43 ) 



t*£¥08-511426 



iUKSLfc. mmi*©ll-cl:y*§&£*U fLTGENECLEAN (jgg) £ 
S(Blo101, Inett, P. O. Box 2284, La J o I I a. 

CA) lc«feyiHli|R**vfc20(D}fAiiWr#Wi4Bf>i^^ -£ L -CiIfSffl$# 

Tt-O+a^-hLfco EHaro-f&fct'tt Bam H I : M\\M*0) 2 OOBr 

ttii+tfirtt&LTfcb-f. -trofcftsaj$tifcy^> Ki*s*a>K^*dA/-e.L» 

fco CO)iS£irii-ftj®$i|(D Be I 1 1 - P s t I Brtf-SiilSKfflL^o 31 

^bDNAOT'Jn-h^fflL^r^fls® ( E__ col i ) H B 1 0 1 *figW& 
Mfe^<**^*SIL. X>KX*U7— tf Bam H I fc«fcLE Be I llX'iH 

Z(D^j£lCj:y, -5iO)DP-1 B. 1 67tP^3-Kt5, DNAfi 
(*E|ij 1 (EJUS^ 6 4 . 65. 66) , 2 (E3WI6 7. 6 8. 6 9) . 
3 (E$lj## 7 0 . 7 1: 72) , 4 (E5"JS*|7 3. 7 4, 7 5) 02, 4. 

X5K$ft4, P FP6 56 (2(HlS«^) . P FP6 6 1 (4[h1SS«3) . p 
FP6 6 2 (8|HlS^) . fcJ:tfpFP6 6 5 (1 6@fi«^) t«^Lfc. 

* 

^fiEitfi^DP-2A 

DP-2A£=j- K-T £ ^fiEitfc^* 6 *(D *) 3*5 1st* Kfr 

d I and Certifird Reagents tt. Midland. TX 

= K*£$-p FP2 06 rtlc}f A^-Sc <tl-«fc y 0 O-XtLfco 

^77.5 Kp FP 206©DNA^X>K3l^U7— If Bam H I t$&lf B_ 
g I I I T'ffiitL. -etTGENECLEAN (j§JI) ^ (B i o 1 0 1 . 
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I nc|t, P. O. Box 2284. La J o I I a. CA) iCfciJfftSL 
fc. jgaj^tt-S^^XS KDNAWftO. '1 p=E;U^ -*@*U a*S L^*^ 
h*A (E5lift^-4 1, 42, 43) , B (EflJS^I 4 4 .. 45. 46) , C (E 
JUS-^4 7. 4 8. 4 9) . D (EJI|f&^5 0) 5 1. 5 2) . E (K5«JS^5 
3. 54. 55) . 

tKliF (e*»ll#^-5 6. 57. 5 8) 0)PW--D<J) 1 0 p *E'l/$Stt] L,fc„ 
Z0)6O(D^5 K--i- , J-J3*^U^KjB^%-&ae*ftT-*?4^C-ei 5ft 

UK:/***— hU *0>f£l::iI$£ElS£7 O-CS^W^^-vaX: 

«ty^±5-ti-f=. il^bDNA£-eO)^lCX>K5-^UT— tf Hin d I I I 
r-;^bLT^-rn^(0SI#t4ap FP2 0 6^iI^ftLfc. JllSfbDN A 07 'J 
zi-h^ffl^T^HS ( JL_ c o I i ) HB 1 0 1 £Jf2fliE&U ^-LT7> 
t°'J-»iSt±^SfegH**SlRLfc„ *'J A. B. C. D. E 
. iL.<liF££t;?n->£. i>K3?b7— if Bam H I fc«fca P s t 

P206©2O(*) fiam HI- P s t I Srfr 0>F«*CD)Sl^"5£ 9 P— >ib*'J 

Ali. X> L-7— b* Bam H I Be I I I T'©>8<b. JtCC^CC 

3%0>NU S I E VETA'P- X (FMC) . 1 %<D7**P — X (A g a r o s 
e) (Sigma Chemical Co. 

OT"7X5 h*£. p FP 1 93 {* 'J rf 5" ? Is*? K A) . p FP 1 9 4 
'JP*5-^U+^K B) . pFP 1 9 5 (t'Ji^^Utf K C),pFP1 
9 6 (t'JJX^Utf K D) . pFP197 (^ij^^l/tf K E) . 
JSJztfpFP 1 9 8 (*U J^U^K F) tg^Lfco 
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V-JmmABnl&ftlLXOtcltolZlt^ ^775KpFP193 (A). $X>K 
*$U7~if P s t ! fc±T* P v u • I I T-iSibU ^LT^XS KpFP 
1 94 (B) £X>K2£U7— tf P s t Ifc'WSma. I X'MitLtzo ffl 
itLtzZfyXS. KDNA£ 1. 2%07#a-* BioRadft) 9* 

12\ f LtDN ASigfrLfcTtfP-XfrbGENECLE AN (fg|g) ( 
Bi o101, Inctt, P. O. Box 2 2 8 4, La Jol la, CA 
) iCfeymilSLfcc jgaSLT^tirfcDNABTft-^JitS^TT-f^i^-h 
U -E-LTTy=I-h^ffl^T^Ei ( c o I i ) H B 1 0 1 

iaftf*frbi|U8IU X>K*£b7- if Bam H 1 fc«fci; B g I I I XMit 

Ji**t??5*3 K*B6U iLtpFP300 (AB) ta^Lfc. 

^■^EIIJCDCD^jtri*, ?7XS Kp FP 1 9 5 ( P s t I tS&Xf Rn_ 
a_ B I V'MitLtz) fc&tfl-p FP 1 9 6 ( P s t 1 fc<fct/ Sma I Tfitkit 

. ^UpFP57 8i$*Lfc. VJm&\EG(Dt&?i-±LXtt* ^5KpF 
P 1 9 7 ( P s t 1 tiJklf S n a B I TfjftibL-fc) <fbtfl-p FP 1 9 8 ( 
P s t I fc<fctf Sma I -emibLfc) -CtbH-r^PI-^ieT-MiSLfco E FV 



XSK^SL. f LTpFP583i:I*U:. 5 K p F P 3 0 0 , p 

FP578, fcJ:i;pFP5 8 34>©DNA|fA»r>i*, 5fel-sB«*tv^^T' 

mmo n AiB5»j^i-«fe y fills Lfco 

-y-^iBfiJCDEFOia^TIi, ^7X5 KpFP 578 ( P s t I tS&lf 
P v u I I VimtLtz) tthlflZp FP 5 8 3 ( P s t I t$£lf S_m_a_ I 
■QffiitUz) X-thm? Z>m-¥H3S:vmi&l.tz. CDEF-tf-^IBflJ^fr^XS 
h*£l^£U -tLTp FP5 8 8fc*jftLfc. 
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DNAififift (ABCDEF) Oflft&TOfc&Cltt. ^5KpFP30 
0 (AB) £i>KX?L<7~tf Pet I fcictf P v u I IT'^bL. * L 
T^7X5 Kp FP5 8 8 (CDEF) £x>K2£U7— tf P s t I H&lf 
Sma Itmifc. MU:^7A5KDNAJ1. 2 %(D{Si6^7**P- 

t. «fc y ftw<t Ltz. a b & <t or c d e f mm £ -tti-rtis* 

. **i 6©«»tt W xic* y ssg *.*ifc JUbx*2-* A§fefe<b/\*> Ktffl «J as 

U «JUtliLf=/<>h**^+5-t*-. *LTDNA£jgfrL*:^UJ^GENECL 
EAN (Afll) M (B i o 1 0 1 , In ctt, P. O. Box 2 28 4, L 
a J o I I a, CA) IZ& y@«Lfc. LT**)1*fc D N ABr)t£ 
frTT-O^a.*— hU tLTTV^-bZm^TXmm ( E__ coli) 

HBioi«ag«Lfc. 7>eu*>>»te»RiaM**»RLfc. ^xs 

KDNA£»*<&^f|$E»ftfrS>ii«iSL. I>KS^U7— tf Bam HlfeJ: 

*4i*-9--fXO#AWH-*#t?^XS KtrHSU * LT p F P 3 0 3 tmm 
Ltz. ^7^5 Kp FP3 0 3tp(DDNA|fABr)tffittWDNAE9I*SlC<fc 

♦ 

^fifcitG^I*, P FP3 O3*0)#ftt*:aB5iJl?Ba5SLT, **^ftfcicj: iJtt 

7'j3-h*X>KS*l/7— tf Ps to I fc-fct* P v u I I T!>8<bU -£L 
TB-^XS KCMOT'Ja— h*l>K3l^U7— tf P s t I Sm 

a. nfflHtLfc. JHfc**ftBj&7*P-xyjn|i©«fta»lc«ky»HftL 
. t LTftAKJtEMt #fr£<tx*$?«t> AJfeft<bK)t*-t*i.6fl!)«»»*-f X 

|C«fcy@SLfc, ««*»lC«fcyf(l«$tl, f LTGENEC LEAN (fftfll) 
(B i o 1 0 1 , I n cfcL P. O. Box 2284. La Jol la 

. CA) lc*y@tt*;Kfc2 0©»AWfr£*te«fr*£;h1*. *LT»e*ft 
TTf-f^+a^-hLfc. jHefcDNA©7'Ja-h*m*r*JIBl ( E_ _£_ 
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o I i ) HB 1 0 1 $igg»Lfc. 7>e'J*»Btt»HlEftl**aiRLfc. 
^7X5 KDNA^Sl^(D^M^»^b*filL. X>K^<7U7— b* Bam 

H I fc^LE Bel I ITML, -eLT7**a-x^;umai*aicJ;y»#rL 
bcdef©2, 4, 8. is<fct; 1 6®f85']S«^i^#t;-S©^7X 5 K£t8 

^Lfco Ctlb0)^7.5 K***l**U pFP3 04 (2@Kg$|) , pFP 
5 96 (4@JS^) % pFP597 (8lslStt^) . fc«fcl/pFP5 9 8 (1 

gflS.fll4 

TcHiS? (E. col i ) ».jg7'yfe^lzfelt^,DP-1feJ:t;DP-27i-a 

KT-fcg-f 5 z t icfc y ^^fl-c-ftjSLfco *r}* K (ejucgagqggygg 

LGSQGAGRG-NH 2) (E$IJS*§-8) £tl*£A<J@ta£;£ (Multiple Pep 
tide Systems San Diego, CA) iCcfcU nfiEL, 
T-tro^SffiC y s^*- il/^iiL-CTU-fS K-^>7-<^-N-t KQ*i/X 
$*>W 5 KXXT-^tf-LTa+f-tf'f (Keyhole Lympet) ^ 

, fclltUB*. ^ftSSDP-20)*aS«ia5ii^5lft1'*ElliCGPGQQGPGGYGPG 
QQGPS-NH 2 (E5i]$#9) <D^=f- KlCj* LTttfifcL*:. 

ft£l — -V— (Erie nme y e r ) 77X3^0), 0. 1 mg/m 

IO)7>lfJi/^Stt;2 0mL©L^a> (U 9 hJUSfeV : 10g©/^ 
h- HJ:?r-> (Bacto-Tryptone) (Di foott) , 5 g©/( 
£| — -f-Xh l4Xh7^h (Bacto-Yeast Extract) 
(D i f coft) , 5g©NaCI. NaOHfpHf 7. OlCSiiji LTfe5) 
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IZ, 0. 1mg/m I (D7>t°y V>££frL-7#-7b-r-T?3 7 0 CT!-l!ft 

% 

(A 600 nm) V&mttzo C A 600 nm#1. OlZgt 

&-£X'3 7°CX'mm.L. 1. OlcSLfc^T* I PTGS 1 mMOgUgglr^ 
-SS-CSftlLfco 13*4 (0. 5mL) £ I PTG55to<&fiiftfc«fct/3 7 0 C-e<DS! 

LT-7 0°CI^??Lfc. 

U 0. 2mLG)iitl4iSSffl^®;* (0. 0625MOh'JX-HCI, P H6 
. 8. 2% w/v(DN a — K'tS^HKBMS, 0. 002 5% w/v^Pt 

7i;- ;u^;u— „ 1 o% v/vffl^u-bP-Jk 2. 5% v/v©2-> 

/l,*?H*/-A0 1*. *LT3l«*»*-C5*HH-r >*^~ h 

Ltz, 7'j3-h (1 5|/ I ) £4~1 2%0>S£*)E#y7$y;U7 5 K^U 
(Novextt) ICO*. -tLT^ftft^y/KDIifflJA^I c m£T@SIE8l 

omassie Brilliant Blue) T?^feLf=o (6% 

7£'J;U75K) £S<ft©|imT?i*S!lSt!\ -tO^l^aM/OK^maaclfiM 

IZ— hP-b^P— Xtois— MC. Idea Scientific, In cftlC 

U*fc KP**»^iU75/>5i>. 14. 4-g0)$f'J*», 0. 1% w/ 
vO)SDS> 25% v/v©>$y-i^tit ( l J'>H^fc l 'J) . 

=. hP-fe)UP-x7Py h^KlTOS^"eftS{b^Ml-*feLfc. ■?■©*>- h 
±a>SflK£&$M4£ r?Dy h (B I o t t o) J (HJX-fttt* (0. 1 
M0HJA-HCK pH8. 0, 0. 9% w/v 

(DNaCI) 4>0> 3 %G>HBtt£J*9L. 0. 05%<7)TWEEN 20) fc*U: 



( 49 ) ttS¥08-511426 
^□•V r^P-y h (Blotto) j4>71 : 1 OOOlCft&LfcffiDP 

- 1 jiajtt l < dp- 2skmt mzi mm h u h y 

8Ma*ft»U -E-LT T^p-v h (B I o t t o) J : 1 OOOClft&L 

fc-b-f 3^*^v/^-^-^v^--tf^k-\'4ffjl-0+>-^rl gGl&m (K i e r 
kegaard and Perry Laboratorie s£L Gait 
h e r s b u r g. MD) t&l~ 1 ftlBH >+jl^— h Lfco Ugh'J^-^tM 
7Kr*^Lfc^lrliZ0)^P-V h^. 24mLO)hUX-^7Kfc«k(;30x/ I 
030% H 2 02jSJBLTfel»6mL©^$>'-Jl'>t'©1 8mg(D4-^PP 

££l : O. 5 mLO&Hfefrb (Dials'* K£ 0. 0 8 4m L(D5 OmM 
EDTA, pH8. 0. tHrpjgjS^ -tro^lCCtllC. HHSffijfc*© 1 
0 u I ©1 0mg/'mLCD9'fi. 1 // I OZmg/mLO^i/H 

Bau#2£ L'T— tr\ fcjfctfs// i (Do. 1 M-7*y{b7i-;u>^>7.>u^-;u 

^aSttlLfco 3 7°Cr*1 5^Ml^c^l-1 // I (D1 mg/mL DNase I 
$3/i ld)1M MgCI 2, 1M MgSO 4 t^lC^JbPU, ^ LT-f >4riK 

-va>£3 7°CT-i ottfcm&Lfco f#bti-5i§®1*l^5^P7i-vi*jr-(D 

^Ztilfi^UyhJ, 6Mfl)y7-V>-HC U 0. 1M<Z)NaH 2P 
04. 0. 0 1 MCD h'JX-HC I, 5mM©2->Jt/*^H$/-JU^ 
, pH^NaOHT-8. Ol^HfiP LTfc^O. 5 m L0)§Sffij£8. OG + I-HS 

HJ*-fclfi* (TJ&D *»L.<liJ8ffi&8. OG (?j&2) (fO^Jft^ 
©7U3- h (1 /i I ) *$*fcjag<7)fSSS<bDP- 1©8l:{* (10 175 
y SSIS© 8 @£{g&) (D^imi§j«<!:ftl^hP-b;UP-7.±lcX7K-v hLfc. 
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5£g t S£ £ 1* * c t \z «k y ffjg l tz . 

— : 

d p - 1 (D&.&totzttxDmmwzmm? z>tz#>iat. a-yit£f&D p - 1 

-a-KfcDNAEJI|$. St ud i e r6. Me t hods in Enzy 
mology, 185. 60 (1990) ©?7*5 KpET 1 1 a J3«fctfp E 
T9a^bHfitl4^? Kp FP 2 0 0A^bl®?)iBJ^$tl'5^ > 7X5 K* 
{7$-pFP202 (@6) t,L<l*p FP2 0 4tfl^tfAtfco ^7X5Kp 
E T 9 a fccfel^ p E T 11a. bl£l~T§±t$B L 2 1. BL21 (DE3) , 
HMS174, *5<*;tfHMS 174 (DE3) liNovagentt, Mad i s 
on. Wl, frbW&Ltz. 

^7X5 Kp FP 2 0O$:m&?Z>tztolZ\t. ^7X5 Kp E T 9 a fc<fctf p 
ET 1 1 a©DN A£l>K*>7 U7— tf E c o R I tiJtTf A I w Nltifi 

t=. aWSEJUtX^S^AJfefifc/O K (p ET9 afrfclia-f-V'f <»ic&f 

swii^ft-^-rsiiG^^^-r^N-^ k. fc«fei;pETi 1 a^e,i*T7^n 

yMUfi-J^b G ENECLEAN (jg$) 7Jj£ (B i o 1 0 1 . Inc. tt. P 
. O. Bo x .2284. La J o I I a. CA) iZ&VEIlLtz. 

il^bDNA<7)7y3-h*ffl^r^B ( £_ c_Qj_i_) B L 2 1 S^SIe 

&U -?-Lr^SKSH***^-T-<v> (50(ig/mD icft-f -SStteKou 

5 KDNA$I> K**U7— If C I a I T-a>>fHb&|::tt#rU * LTIE 
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6 0051^6 tX^V>8g£a-Kt£#£&DNAE$IJ£p FP2 00 

GSHHHHBHSR (EflJMl 0) 
5'H0-GATCCCATCACCATCACCATCACTCTA (E^I*^ 1 1) 
GCTAGTGGTAGTGCTAGTGAGATCTAG-OH 5" (®Sf^l 2) 

*ffll^JS^*ja*'J=f3l^b^K (SF25/26) ±lC^$ti-fc 0 
pFP200© Bam H I SP(uWI-iELL>|o]#T?SA$tl.'5tKroC(D^-'J ^ 

* ? U** K I- «fc U a - K £ 7 5 / 8E9J 3-KtDNAS?l©± 

IwSfeT^-f. p FP 2 0 O0)DNA£l> UT— Bam H I T?/8fb 

L, -tLTGENECLEAN (jggD »S(Blo101. Inc. P. 
O. Box 2284, La J o I I a , C A) y@J|XLf=o COgHtD 
NA©7U3- h (*50. 02p=E)l) 5' 3Sj5<'J >Ifc1b$4lTl*ftl*:f 'J 
=f5?^^^KSF2 5/2 6 (1 0ptJK chjl^Lfc. 4°C7?5&r B , k *l» 

h£ffll>T*Ji® ( E_^_ c o I i ) BL2 1^Ig)|Lfc, *+V-f^>» 

I>KX^bT— tf Ec o R I fc«fct; Bam H I T?0)jHfb^l^#r L/=o IE 

KE5IJfl)^P ; E-'S'-jfimJss-ea) Bam H I &&.<!)m.7t<»ftmt UZ> D N A/< 

-Sctlc^yp^Ufco ^(D^7X5 K^ P FP2 0 2i:a^Lfc. 

^7X5K^5-pFP202lt JilT0>E$ik 
GSHHHHHH (E?I#*tl3) 

5* HO-GATCCCATCACCATCACCATCACTAAA (E?IJM 1 4 ) 

GGTAGTGGTAGTGGTAGTGATTTCTAG-OH 5' (E?iJS^ 1 5) 
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£ m^T-en$.-*m* m a * u^-^ kj p fp202 mm xt $ c t ick § 

DP— 1 A. 9te : 

DP-1 A£a-F-f£&fc6iB5iJli, i s(D6H*£ 

^-^ti>mmt<DrSlZ{iLmt^ Bam H Ipfl{a-<?pFP2 0 2fclCliALf;: 
„ ^7X5 KpFP534 (101 aa DP-1 A£u— F«3<5) . pFP5 
3 8 (1 0 1 a a DP-1 AO) 2(1]S^*3- F"t &) , Jb'i^pFPS 4 
1 (101aa DP-1 Afl)8@R^^=l-K-rS) *I>F*$U7— b* 
Bam H I tS&Zf B_g_!_ I IT'jfiftL, fLTpFP546 (1 01 aa 
DP- 1 A(D1 60K«$|) £ Bam H I . B g I I I % E c o R 

X>F*£I>7;-- tf Bam H I T*^#>)£Hb LTfcS p F P 2 0 2 D 
NA057U3— h£SS*0Lfc. DNAfGE 



NEC LEAN M(Bio101, Inc. tt. P. O. Box 2 

284, La Jo I la, C A) IZ <fc y@l|XL, * LT4°C-C 2R|H. Jfclvtf 
2 3°CT? 2 O^O^iS^T-e'l' >4r3.^<- v 3 > Lf=. Jt^bD N A 0)7 'J 
=3-h£ffll^-C:*:JI§® ( c o I i ) BL2 1 (DE3) £fl2gtE&L. ■£ 

fi * oKRti&tt £ * -c v > £# t? l b t is-o>mm±o) ifgt-tuu □ -* 

;up-t.v- h£6t#-b;up-x(DTfrbl&yaiL. r^p-v K (b i o t t o 
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^7X5 KDNA<DjELLM&££, X>K**U7— tf Bam H I fctfcl/ _B_& 

X I I-eO)>mb^lc{tEUfc. DP-1 -3-Rb!fABrttA<i£A£lc|?A£ 

7X5 K££fcff2fl&8M*£(5l£U iLTFP321 1 (101aa(D1@g 
. FP32 17 (2@E£$I) . FP3 203 (8@m) . fc<fctfF 

P3 2 06 (1 6@M) ta^Lfc, 
&FP3217. FP3203, fccfctfF P 3 2 0 6|::<fc yg££*l£D P- 

1 gfiR£. W.T\z.amti>&®.T:^**.$y7nv hftm~& l )T vb<< Ltz 

. ±-crot<D*<, fii-DP-iiflijtic«fcy^mJtvs^s-9--f'X(7)±^eH^ 

DP-1B. 9& : 

DP-1B. 9(D1$I^1S ( _E_ c_o_J_j_) ttli, DP-1B. 9£ 
a-K-f-SDNABfR (E9JS^-8 1) (f*lftl3 03bp©DNA#Itt;(D 
8 6@Satt$dt. % ^7XS Kp FP 1 5 6££tf p FP 1 5 8<D B_a 

m HIfcJ:i;B_gJ_ I l"C®JHftlcJ:yBH»**v4) Kp FP 

(8@5&8J) fc«fcl/FP2 123 (16@fi««!l) t«*Lfc. 
D P- 1 B. 1 6te : 

dp-1 b. 1 6 (e*i]g^8 2) a>j£^ffia>AHB ( coj \ ) mt 

, DP-1B. 1 6$3-Kt5DNAilt (-ttfftl 3 0 3 b p 0) D N A^l 
<*(D8j3«fct;i 6|Hlgffi^l^^t»^7X5 Kp FP 6 6 2te&lfp FP 6 6 5© 
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Bam HIfc<fctf .BgJ_ I I 7?«);HfclCj: <D. 77X3 Kp 

f p 2 o 4 ^(D&m-x&mvwti&vmmLtzo m^^mw^ f p 3 3 



5 0 (8@S^) ifcJ:l/FP3 3 56 (1 6[a)£g$l) ta*Lfc 0 ®£0>& 

FP3350I*. 7y^xhft»a>Biy*«)ic«fcyATcc(csitLrfcy. * 

LTATCCS^ATCC6 93 28lCfey|^^$*tS (1 993^6^150 
DP-2Aft : 

DP-2AOS^(Df=460)*li® ( c o I i ) fcli, DP-2A$3- 

K-r-SDNA»r>T- (-E-tl^tl 3 5 7 b p©DNA#Stt:©8l5l*> < ki;i 6@5& 
M^W7X5KpFP597fcJ:i;pFP598(0 Bam HlfcWBg 
JL I I T?0>/B<bl-efc yi&f#$ttS) ^7X;KpFP2 0 4^«: 
**««©*SCTf«l*Lfc. F P 3 2 7 6 (8@SSfe) fc<fc 

tfFP3 2 84 (1 6@M tI*U:. S5^0)»ft, * SIM X<D£gg 



DP-1A. 9 (lfl?l|%^80) (D&M : 

j*FP3 203li, Fermge n&Ugfi (New Brunswick 
Scient i f ictt. New Brunswick. NJ) |*3<D» 



(NH 4) 2 S04 



3. Og 



MgSO 4 



4. 5 g 



Na^I>8i • 2H 20 



0. 4 7 g 



FeSO 4 • 7H20 



0. 2 5 g 



C a C I 2 • 2H 20 



0. 2 6 g 



f 75 >-H C I 



0. 6g 
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/J j y * ttx 


200k 

&m ^5 




0. 0 5 g 


K2HPO 4 


1 9. 5 g 


N a H 2 P O 4 


9 0 c 


/f IJ4r n — IL 


10 0c 


1 — 7^ Z 1/ 
1— / -/ — 


10 Oe 


S J *s s 


10 0 e 




9 n n a 


p p n 

r r u 


5 m L 

v III L 


ZnSO 4 • 7H20 


0. 0 8 g 


CuSO 4 • 5H 2O 


0. 0 3 g 


MnSO 4 • H20 


0. 0 2 5 g 


H3B03 

- 


0. 0 0 1 5 g 


(NH 4) nMOx 


0. 0 0 1 g 


C 0 C 1 2 ■ 6 H 20 

* 


0. 000 6 g 



Z(D%m£\M.l~. H-t&JfeffOF P3 2 0 3 0)5 0 Om L<E>-Bftl$g1$!l£l$a 
Lfc, 5N©NaOHtL<li20%©H 3 POifD&DlZ&y p 6. 8|C^ 
ftLtz, 600nm|C*JltSl»?tJ£^1 0~1 5|CilLf=tgl~. DP-1<Dg£ 

fc^SS (1 0 0 g©^— X h) 6M©^7-V>-HCI. 0. 1 MON a 
H2 P04, 0. 0 

1 M0> HJX-HC I. 5 mM(D 2 -/;i/*:?hl$/— NaOHt 
8. 0|CpHSPfi5Lrfc-&1 OOOmL0)^ffij«8. 0G^|CgjSLfc o 2 3 

°cvo) 1 fl*r B i(Dffi^. co>j§e^^ 10. ooox g t?©3 o#mo)&ib#m 

M^yftSfcU -f-LT±aiSWh a t ma n No. 3 ©SIS£ SLTSilL 
fc. *»IB1fi?ft8. OGT-¥8HtLTfc<5>2 0 0 m L (Dftg^iSG) N i -- h 'J 
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P HJSte (NT A) -T1SO-X (Qiagen, Inc. ft) £C(Dg&IC 

°C-C2 4ft|HttttU ^L^CO^Ji^Wh a t ma n No. 3 <D2f ItUfe© 

^-LT^PV h^f^^-f— *7i (5cmfig) WlC^lgLfco C(D*^A^5 
00mL(DgS;1[8. OGT, %lve|lfGfc8. 0 G<t|s]— fiJ?!c"0fc'5A*, KIT 
©fit* t^^pH6. 3. 6. 1. 5. 9. 5. 7, ti£lf5. 5lCNaOH 
T?pH £f8fj5 LT 3 2 Om LrogffijS-ejl^WlC^ Lf=. 4 0 m LtDjt 

3S£lttf>fc. B§tt#iS£:7-;UU f LTpHjNaOHt'8. 0|C|a8pLfc o 

%.&Tvi>'(te&XS^**$^Uv h#«rli. D P- 1 £M£dto1Mta>ti5 

£ 2 3 "CTC 5 B$Rijtttf Lfc. Z(D$|ft£, tiffin. OGTf? 

tf>ff¥^b*-tt-r&-5l^i:N i -NT A-TiiO— X^J^AICSSAM+fco *<7> 
&|c;ia>*l ; 7A£2 0 0mLa)J®®i$8. OGfc^tf^-lfifillT-fe^p HA<6 
. 5tfeli 4 0 Om L©If 'XUT' h U If ^7 5 >t p H 6 . 5(Cp©L 

^&<ES4 0 0mLO)tMiaT»ft»Lf=. DP-1lSglt h M If/UTS > 
T?pH5. OICfSfiiLTfc^O. 1 M0MOI^6<E<&8 0 O m LOtSffi&TeigiiJ 

*tv-s-7jt?, 4 om i omtbttwzmiRLtz. ftft7v-tz-ncj:yDP-is' 

«ky»4Lfc. aWStt*<b1Ml©«Ullii oomg-cfty, z;h.tt*©1Mt2WDi 

f#$*irtfc 1 0 0 groaasa^-x h«f icfm-rs&gatcroisi i %i^ias-rs 

o 
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5yKK9J<tl±7%^T@*^|3£S-e-S5lLfc (*BB ( coli ) 0)U 

mf&£S.&t&T*S&&f£<DW.&nt \JX (Scaechter, M. e t 
a I, , Esche I i ch i a coll and S a i m o n e I la 

Tvphimurium . Ne i dha r dt, F. C. . (ed) Wash i n 
gton D. C. % American Association for M 
icrobiology. p. 5 (1 987) ) . 
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El 

F P 3 2 0 ZfrzmftZhtzSMfrODP 1 -Apt I JfkftVi 

(n) 

Tx/m mmm unfit nmm 



Gly 


383 


367 


1Q.J1 


Ala 


235 


[235] 


6. 98 


Glx 


92 


98 


2.91 


Leu 


40 


40 


1. 32 


Ser 


37 


• 37 


1. 09 


Tyr 


24 


25 


0. 75 


Arg 


18 


22 


0. 66 


Met 


3 


3 


0. 09 


His 


6 


8.7 


0. 26 


Asx 


0 


6 


0. 18 


Thr 


1 


4 


0.13 


Val 


0 


4 


0. 13 


lie 


0 


3 


0. 10 


Phe 


o 


Q 




Lys 


0 


C 3 


0. 10 


Pro 


0 


0 


0. 00 


*6K : 9 3% 









DP-1B. 16 (&.9m&8 2) <Dt£M : 

ft F P 3 3 5 0 £Etj£<D£<rFT', 5 U v HU*T?l#5g$t!rfco »2lLfclllIS 
K—X h (1 5 4 g) £ 1 OOOmL0)!lffij$8. OG'flCgSU *LT23 
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ySHSfcLfc. Z(D±m~. W®&8. OGT'¥«<tLTfc63 0 0mL 
§S) ON i -NTAT#n-X£j3sJ)0Uc. C0)S^fel^2 3 o C-C1 8I5I8I& 
#U ZOmzZOmmZ 1. OOOx g T?03O^O))I6»StlCj:y[HlJ|XL 
fco ^<Dt§tlia£ti»;£8. 0GT*8 0 0mLI^IKL. -tLTStK^ti: 

) IC^JgLfc. (a) 1 300mLtf)|I|[8. OG, (b) 8 

mMCD-f 5^7— Jl/*£t?5 0 0 m L 0>|gffi;fc 8 . OG, (c) 100mLfl)I 
ffij$8. OG, t$£lf (d) 5OOmL0|iffijS6. 5G (|gffi;$8. OGtm 

pHiNaOHf(D6. 5 irfSffi LTfe£) , -eafltttfc&ft 

Ltzo DP-1B. 1 6gfiffligftWKI*|gffi}fc5. 5G (*§ffifc8. OGt 
^-jaj^-Cfe*^. pHjNaOHT*5. 5 dig® LTfc6) 1?jStllLfc a DP 

-1B. 1 6£-£t2#Wt:X#V h*«7?-fe-n::J:yHSU *L 
TCentriprep 3 0 jS«b#fil£is$§SiiI (Am i c o nfct) 

fiil<C>#8U:: «fc y ft 4 o jglcafll Lfc„ R« 5 <gg(D y- $ y -;KDJIHjoic<fc 

-;ui?2j£&;$u -e-L-oKBiftJiS-frfc. 

(*8§S ( coli ) <D&|fi$£KI!fc1"&7 5/l$$§j£<Dli6H<i: L 
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an i 

FP 3 3 5 0fr£lgl'K;*frl5 8Sttg>DP- 1 B. 16^7; /Kftfrf 



7 WE 


X>H /a*j 




^IV®. (n) 


Gly 


383 


338 

« 


26.27 


Ala 


235 


[235] 


18. 25 


Glx 


92 


105 


8. 13 


Leu 


40 


54 


4. 22 


Ser 


37 


32 


2. 44 


Tyr 

• 


24 


25 


1. 95 


Arg 


18 ' 


30 


2.32 


Het 


3 


4.2 


0. 32 


His 


* 6 


24.2 


1. 88 


■ Asx 


0 


19.2 


1. 49 


Thr 


l 


9.4 


0.73 


Val 


0 


t 

13.5 


1.05 


He 


0 


10.7 


0. 83 


Phe 


0 


7.3 


0.57 


Lys 


0 


10.1 


0.78 


Pro 


0 


8.6 


0. 67 


: 7 9% 









dp- 2 a (ip.aijg^ a 3 ) <nmm 

•*FP3 2 7 61*, itJgfflt&Jfcl-, mmiZltO. 375g/l©L-^P'J 
O. 0 37 5 g/ I ©L-^D'J>A<ISS$*fC^§Ct$^t^li. 



( 61 ) 



«S¥08-511426 



fc<fcl/ 1 40g) frt><Dffi%$i*:tzmt&'<-X 1 0 0 0mL©«8 

. OG^K&SU *LT2 3 0 C7M&Pi3tttfLfc. Cl<D;g®&£ 1 0. 000 

&8. 0GfftibLtfc5 3 0 0mL ©N i - N T A7#P-X 

tS&Lfc. -(Djg^^2 3°CTM 8B$|EHSttU *0>ffc(::^©«HS* 1 . 0 

oo x g i?©3 0^o)ii'C>»Stir e kyi5]iixLfc. camjjg^jgffi&G 8. ot? 

8 0 0mLlC$g?U ;1£U tLTftMZiktz. ±;t£l&£U *LXZO)fc 

(a) 135OmL0)i&j|[8. OG, (b) 8 mMOM 5 $fl/-;U£#fc 
4 0 0mLO)gf^8. OG. (c) 1 0 0 m L©|gffijfc 8 . OG, fccfclX (d 
) 7 50mL(D^©j«6. 5G, Lfc. D P - 2 Agaftl*gfl 

MI-I*IS®;*5. 5 G"€*Hiil Lfco DP— 1B. 1 6 ££fc#ii£;*7Ky hfcg 

&tt2 4 0mLO:7— iU^gjOrtO) 1 5 OmL£fl&yaJU f LTCe n t r 
i p r e p 3 0&0#ttiei8f8&B (Amicontt) * fflL^jeii«0»8tlC 

l|XU * 7 -JUT* 2 U -eLTi»5l%JS*#fcc $£J$toK0>l|Xfil* 3 9 
gU0>9 OmL0>:7— Jl/fc^AtfiSliCe n triprep 3 Oit<b#SI3 
Lfc. ?7-v>£ 5mM^TlHli)jBJtlc*-C|^£-r^gWC?C(D¥H*ii*0W 

lc3@SySLfc. cro^gliSHKllwjgfSSmLfco ais&tubi&fKDBgi* 

1 6 0mgffcofc. (Jt-Drm$S$nfcDP-2A0^J|Sl:li5 5Om g -Cifey 

M(7)^2%{cffis-rs 0 
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tt>ro&gas<D4%£TiH]'5ig££a-f;F$$j£ i*mm ( e_ com ) <du 

I I I 



ftF P 3 2 7 6fr£ Basils 85^g)DP- 2 AO 7 S yjgflflr 

*Jm (n) 

7;y® aiwfi UK® mmm 

_ (*&m 

Gly 373 351 16.98 

Ala 185 [1851 8.95 

Pro 169 158 7.64 

Glx 130 93 4.51 

Ser 51 48 2. 35 

Tyr ' 56 57 2.76 

Met 3 2.0 0.10 

His 6 9. 2 0. 45 

Leu 1 1.8 0.09 

Asx 0 ND ND 

Thr 1 ND ND 

Val 0 5.5 0.27 

He 0 0 0. 00 

Phe 0 2.8 0. 13 

Lys 0 1.9 0. 09 

Arg 1 0 0.00 



V&& : 9 6% 
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£±<g$£l^SM-C?. £f£^vJU?2m<*DNA££irt5S§8E'<£$- ( 
p FP204) T*Klttsft£tl«*JMI ( c o I i ) SfflBS:??*?. h& 

^roM^i=«fc y at c cir^it ur&y . -e lt ztu± a t c ct§A t c c 6 

932 6lCj:yHS$tV'5o mUBf&X&ZXffim ( co I i ) HB1 0 

1 tol-f£h&n&&P FP 2O4l4*f6W0)^/$^ ; tvJU^DNA^^Q-> 

(D ? * <>;^ e e £ fss £ # * - 1 m&x & s . 

-ta>±, dp-ib. 1 6<d^-t4 y<?&&\ mm^82) zti&tz? 1 ? 
x5K p fp67 4 x'Bm&&z i£tzmmm±w*ffi& ( c o I | ) B L 

2 1 (DE3) li^y^x h^©«^«fcyATccic^itLrfcy. 

f 

Z*l.liATCCS-^AT'CC69 3 2 8ICj:y^S$tti). Ca>ft£ffll^T$3l 
WlCft-pDP-l B£g£-f<5Jb\ fc-5LM*^S#l^<fll'bH'S^I-<fcy^ 

* 

DP--iT±a / f(n^tfS.ni:Tt/^)\,X X7*>)X (Bac i I I us §_u 

b t i i i &v<n*<»&m 

/<+;UX X^f UX (Bacillus subtil is) &X'(D§m(» 

tztblzlt. ^5 Kp FP 1 4 1 ^?>fl)DP - 1 Rtite^iB 

. x^'jt. ( s u b t i i is ) ifr-isgi-r^-tAW^^xs k 

^^-(«li:A*it: 0 DP-1©3— : f-f 1//<>X^7- tf ( _Lu. 
^(7)N-*Sffi-eDP-iiB5tJ(ci|j;^$ti,-&<fc5'5:^xtT?/^U7. 75ou^i 

77+I>^ ( B a c i I I u s amvlol iauefaciens ) <DU 
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ft%&fi^<DZ<D#&%JZ'&t&ZLtt<7fiZtlTl\?> (Nagarajan e 
t a I . . *gl#itm4. 8 0 1. 537^), 

+ 

mi 5izm^tn>^oiz. b. x^'jx ( el— subt i i 
i s ) izmmu^ $ -to^oftxvtztho) d p - 1 y-ru vmfcttn&t a 

fettlCl*. -3*77. SKpFP541rtfl)DP-1 3— r-f >^S9>KDjfi^*iia) 
I>KX*UT— If Be I I lSftf££*-f, ^JiE^U^^U*^ KfDffAK 
± tJ E c o RV&GL^ttt&Ltz. ^775KpFP54 1CDNA^I>K 
5^UT— tf B g I I ItMLf:, 80. 1 p^JtOItttft^XS KDN 
Afc-fCD&lCI 0 p ^KD^J*-*®* 'J ^3l^U*^K (SI 9/10) £ft 

5' HO-GATCAGATATCG (E^iJ## 1 6 ) 
TCTATAGCCTAG-OH 5' (E?il#"^17) 

*JI§@ (£_ c o I i ) HMS 1 7 4<D7>t'Uv>iiitteflmfe&tt££j£ 
*UrJ*?U*^KE9Jl::<fcyiliK Eco RVSP&^it;^X5 KD 

. fLtpFPI 69 b (015) tS^Lfc. *(C|*DP- 1 =l-T-f 
$IJ£fcli1"&DN A»r*i£p FP 1 6 9bA^e>X>KX^U^7— fe* E co R 

it? frfr bOW til f LTDNAJGENECLEAN (i£$) (Bio 
101, Inc. tt. P. O. Box 2284. La Jo I I a, CA) l: 

^7^5 K<*$$-pBE3 46li, *||§® ( col i ) fc<fctfB. 

( subt i I is ) 0ffi;SflT-C>g*tM&$?£tt#-f SJfiSS 

£&. fe«ktf*«« ( coll ) (7>t'Uv 



( 65 ) 



#£¥08-511426 



» fc«fcl/B. X^f'JX ( B_ subt i I i s ) (*"fT>Tv» PiXO) 

Jl£#fc. ^Px-OAitG^li^-Ojfi&^t? Ec o R Vg&filCj: IJ. 
am H I^T'SpLTUS, p B E 3 4 6 0)5c±& D N AEJlJ (014) £ 

1 jte^iCcfc-s-etDssi^pr^ir-r^BftfiT'^xs k p be3 4 6©dna^ 

X>KS^U7— tf £_c_o_ RVfcJ:tf .B_a_m. H I T^'Mit U LTStajk"* 

xomft ^7**p-^y^maacai^ic#j8iLfco dnai*geneclea 

N (jg^) (B i o 1 0 1, Inc. ft, P. O. Box 2 28 4, La 

Jo I la, CA) |rj:y. £<tx^ v^A&fefc^U/O Kfrb@l|X Ltz 0 
pFP169b (±&) AMbgS$tlfcDNABr>t^pBE3 4 Gfrhft&Z 

DNA^ffllNT^Si® ( c o I i ) HNS17 4^IgIL ( *LXT 

>fc°Uv>ifitt4»S&&{*£, I>K*$U7--tr Eco RVfcil/Bam 

h i ^<nmt&<nmwuv4Xa>mK<»ftm~^x*<»-j=77.* kdn a^si 

P 1 9 1 115) t&7F.Ltz. 
^7X5KpFP19 1©DNASffl^tB. X^f ( subti 

Ms) be 30 1 oog^ttaasa^sfe^Lfc ( t r o 

I v s a o r n o r s a cB ) . ffSK$n&tt£a-fT-r i/l/ic*** £iBt 
ttlCO^rSS?Lfc. BE3010liNagarajanb, Gene, 114 
, 1 2 1 (1 9 9 2) IC«fcyieilc$+l^B. Z??- 1 )* ( subt I I i 

_s_) B E 1 5 0 0 ( t r p C 2 % m e t B 1 0 . I ys3 , delta-apr 
_E. d e I t a - n p r . sacB: rernC ) C©BE1 5 

0 Olig^ttBE 1 5 0 Oi^jB. X^'JX ( _L subti I is ) 1 
S53 (Bacillus Genetic Stock Center, Oh 
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io State University) frb©DNAT?Mg^t. ft 
ggiliilC N a g a r a i a n b. 4, 80 1. 5 3 7^|C«fcU 

izwLZhz&viznmLtzo 

BE3 0 1 0<Dl3-t-^>(\s>®&l&nU&mt. zia--ftgiT yb<lZ^) 
DP-1 %&.£.TZ>f&J3lZ^l\XXt l )--y9Ltz 0 zia--£. mLSfc l J 

5 14 <? a y=j L.ayh-yn isytf%tia$tixi*Z> t b a b 7#-£ ttizfis- 

IzW^T&b- hP-tr^P-7.x-r^^a>±lrttti-fc <> 3 7 "CCO) 3 RIH0H > 

^b-V^K-^-y-^I gG. fcJ:l/4-$PP-1 -^-7h-;U-ClfefeLfc. 3 
P=-G)RI14£fe&j&<iI^S£*U C©Ctl*DP-1 

3 - x-f > ££<#:b& 1^7X5 K £ £ t? Rtt ttHtt £ tt& L fc KM) D 
P - 1 fl)f tfci^^t. HllltJF P 2 19 3 tt^Lfc. FP2 19 
3 1*?*** h^(DlSSir J: y ATCClC^ltLrfcy. -tLTdtlttATC 
Cff ATCC693 2 7(C«i:y|^S$tt'5o 

FP2 1 9 P - 1 <Dm£.t$&lfft : &£&#t&%to$X'7 viz* Lfc 

, »FP2193J, U 'V h^^fc l JI-3 3 gffl/^ h (Bacto) - HJ 7 
h> (D i fcott) , 20g©-f-X hl*X K 7. 4gONaC I 

, 12mL(7)3N NaOH, 0. 8 gtf)N a 2HP04, 0. 4 g(DKH 2P04 
. O. 2%<7)*1fT5y® (D i fcott) , 0. 5%0)9')-ka—}l,* 0. O 
6mM0)Mn C I 2,0. 5 nMOFe C I 3££«trigifeB) , pH7. 5. tpX 
mf&Zittzo 3 7°CX'0)3. 5B#R5]0>Ji$g&. DP-1©M££0. 8%tX'0) 
XV Q-XtomMz&ymmLtz. 3 7°CT?<Dji)!lDW4MI^P B 1(7?'f 

3>gL o. 5mLt7)|it^^«fLfc. *fflfl&£ii«i>#$l::<fcyi&£Lfc„ ±,it© 



( 67 ) 



ttS¥08-511426 



*.-)\, (pmsf) zmmLtz. »ya>±i**»yaiu *LT*»Lfc. fa® 

^Uyh£0. 32mL(050mM EDT A, pH8. QWzm&ffi£-&* * 
LT2mM0!)PMS FG^ftJ$tlTL^I^-Sffi;'Stt 5 <7)0. O8mL01 Om 

g /m Lospaoasttiic J: lj j§S Lfc. 3 7 "(TCfl 6 O#0M l/^a*- v 3 U 

(D&lZO. 01mL<D2M MgCI 2ja<i:tfO. 001rnL(51mg/mL(D 

KtD^tfSgSHfclciS^fcfrofc. DP-1 £n-K-f-5DNAE?i]££<£ 

. XT^'JX ( subti I is ) »FP21 9 3IADP-1 Tj-aVm. 

g*fc<ai7 

/Uh'JX (Pichia p a s t o r i s) frg)DP- 1 BCP&fr 
JL SfiEiftfe ^PP-l P. 3 3 

dp-ib. 3 3 <ta^$tt^DP- 1 B^a- K-r^-aroite^^, DP 

-1B. 9fcJ:tfDP- 1 B. 1 6£S-roSffit±E*iJa>MGfl£3-K-r&;!)< 

, 7=7=Lt?*7 /^h'J^. ( Pichia p a s t o r i s ) ©HfESfcT 

DP-1B. 3 Sfcn-K-r&^fiSite^ ^(DBBJlM 1 6|C^£H&4 

Kl*5' -OHSA«J>^b$tiT^^L^*^fiS-C|ajtm# (Midlan 
d Certified Reagents. Midland. TX) |C <fc y tl 
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(&6 6 7 p=EM 0. 0 1 MO) h '/7.-H C I , 0. 0 1 M0)M g C I 2 
„ 0. 0 5M05N a' 

CI, O. 0 0 1 M©'^XU-f h— JU£^fcO. 2ml0)$iffi;lL pH7. 
C+lb<7)4*<7)-*0^- , J^^^ U^"^ Kli^XS K*£$-p FP2 06 

^l-^b^liA-r-SCtlcJiysij^lc^a-XbLfco Kp FP20 

6 05DNAjl>K3?^b7- tf Bam H I ti&lf B g I I I T'jfHbU * 
LTGENECLEAN (j§$) 73 Si (B i o101, I n c. *L P. O. B 
ox 228 4. La J o I I a . CA) iCj^fftttLfe. 8tt$4lfc?7X 
SKDNAflftO. 1 p=EMZ^LX- 'J =f*$U;J-^K P1. P2, 
P3, tL<l*P4(DWa)-0©1 0 p^U^iSflQLf::. 4 0C7"7X5K-t 
'J zf* >? b*?- Kjg£&£ 4 °CT-0> 2 0 ^roiljS^Tr-l' >*a*- h U 
-tO)&ICjI|S£jS£7 0°CT-2^r B lO'f'>+a.'<-v3>IC ( fc yf?±$-t+fc o Jl 

«g*bDNA£-?-<Z>&l::x>K*? UT— tf Hin d I I I "C/£HbL'Cl Vi ftiA' v 

<D8?ft4&P FP2 0 6£fi«|fcL.7=o SUSibDNAroT'Jn-h^ffl^TTClig 
® (JE_^_ c o I i ) HB 1 0 1 £fl2KfE&U *LT7>t?'J v>Iti±^Mfe 

»t*£iIttL.fco ^'Jzfx^b^K PI, P2, P3, =b L < li P 4 

— Bam H 1 1S*LZi P s t I T'X^ 'J ^ d t (C<fe y [sj^ Lfc„ 

mmzh&ftznmxvsiKZftozr^xis. Kow-e. p fp206O2*© b^ 

m h 1 - P s t I »rtt<DW(&£i>73£?P-><b*U:J*? U*^K(D§£ 

— t? B am H I fS&lf B_g_!_ I I T'CDjPHbfc.fctfa . 

8%CDMe t aPho r 7#P — 7, (FMCtt) flT'©I[mftl!]l-<fc<5#8Tl-<*: 
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Tftlb©^5KI, pFP6 8 5 C*'JlfS$b;*-?KP 1 . S5US^8 
4, 8 5. fc«fcl/8 6) , P FP690 (* 'J a** ? K P 2 . E9JS#8 
7,8 8, fc«fci;8 9) , P FP7 0 1 (* 'J $ U** KP 3 . E9J#^9 
0. 91, t$&lf9 2) . fcbt/Kp FP6 9 3 (*y 3*31 £ b*^ KP 4, E 
9Jf^9 3, 9 4. fc«fci;9 5) tg^Lfco 4o£TO$0-><b*y 3*2? 

b** K©BB*iJ£D N U«3Lfc. 

b. i»e*(P*fl*ltT 

^^EJiJ P 1 . P 2 O&ft&T.Qfcttl::!*. 7*7X5KpFP685 (P1, 
E9li98 4, 8 5. ti&lf8 6) *X>K*$U7— tf P a t IfcJ:i;.B_a. 
m H IK?>H{bL. f LT7°7X5 KpFP690 (P2. E9I#*l87. 88 
. fc«fctf89) *I>KX^U7— tf P s t I fc«fctf Be I I I "VMitLtz 
. JIHbLfc75*5 KDNA$1. 2%(D7#P-X BioRadtt 
.Hercules. CA) y^4>-eOStUMil=J: V #@Hb Lfc, 

t7fO-^4^GENECLEAN (jftff) ^ (B i o 1 O 1 , Inc. ft 
, P. O. Bo x 2 28 4. La Jo I I a. CA) |Z«fcy@J|XLfc. iSdi 
LT&fr-frfc D N AKM-*afS*frTT?-f >*a"C- h U * LT7 'J 3 - h £ 
ffilvC*IHM col i ) HB1Q1 

*»WE*Lfc. 7>ey*>>»tt»*e*tt£»RLfc. ^skdna* 

»*0>»IH£iM*fr&J|lttU X>K**l/7— tf Bam H I fccfct/ B_g_L_ 

i itntL, *Lr7*p-xy;u«fta»icj:y»«fLfc. *a*-fxa>jf 

-9-^BB5lJP 3. P 4<Dt&fr±LX\tVZfmmP 1 . P 2 tP-^5£"Cfc-5A<. 
f£L^"7X5 Kp FP 7 0 1 ( P s t I ti&lf J3_a_m_ H I TtfMbLfe) fc<=> 
tfl:pFP6 9 3 ( P s t I fc«fcl/ _B_gJ_ I ITJHHtLfc) "CHJfiSttT* 
J*Ui. P3, P 4*^E«*^t^9X5 K*HSSU f LTpFP709i 
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DNA#M(* (P1. P2, P3, P4 - ) ©m^aT<Df=ttlCl* s ^X5h* 
pFP707 (PI. P2) £X>K*?U7— tf P s t I fc«fcLf Bam H 
I"C3HtU fLt^X5KpFP709 (P3. P4) £x>K*£b7- 

-t? p s t ifc«fci;a£j_ i i x-mitLtzo sftit^x; kdna* 1. 

1/P3. P4iB5i]^^tim#ta{bxTv^Alfe^b/^K^ffl*tW+i-'fXlc 

^U:7*'B-X^f.GENECLEAN (fSMI) 7Jj£ (B i o 1 0 1 . ino 
. |t, P.O. Box 2284. La Jo I I a. CA) tj 0JlxLfc. 
jittJ LT^-frfe D N Aiftt-^a^frTT?^ ^i^-HU * LT7 U 
h^ffl^T^lg® ( c o I i ) HB101BIBU:, 7>tf'Jv> 

X>K^^b7— if Bam H I 23 

I 

p 

. 3^57.5 KpFP7 1 1 ^(DDNAffAir^liifiSMDNAiB^SlC^yjS 

%m&&=f-it. p f p 7 1 1 too&&#&mx'mte? z&x-feitiz & y #s 

h£xi/K*$ U7— If £_§_!_ I Bam H I "CiflftL, -tLTPJ— ^ 

7X5 K(7>»l(D7y3-h^X>K5?<7U7-4f P a t I .B_g_L I I 

"CiflftLfc. >Bfc&£igiifc£7**n-7. (BioRadft. CA) ±0)^1*1!) 

anaaMiM xir «t y ess l^. 2 orotf AiSrfi ££14»rK-£mm»sii:: j: y m 

SJU fLTGENECLEAN (jSj^) S3 (B i o 1 O 1 , Inc. ft. P 
. O. Box 2284, La Jol la, CA) K <fc y @"|X U ^0)210) 
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Bam H im{bto*<D2'D<DmKtf+MZim2n?^ *0)tz#)m&Ztltzrt 
> MtmfiOmKZShT-^tzo CaUt£. 2fe®m<D Be I I I - P s t 

I BiH-*aiS<birffll%fc 0 iI8<tDNA07Uu-h£&J8L-C*JlgS ( E. 

c o I i ) HB 1 0 1 £ff*giE&Lfco 7>t'«J v>fflt±J&gg&fc£gftLfc 

„ Tf^XS KDNA^^©ff^SS^(*^t,*SIL, X>K2$U7~tf Bam 

h i b g i i i titu -eLT7**p-7.^nmacaic«fc y^«f 

^fl)W-<fcy. -jlODP-IB. 1 6 7fP^?3-Kt5DNAf.ift 
EM PI. P2. P3. P4©2, 4. 8. 6 |stfK5lj£&fc£#fr- 

1©^X5 K^ilLfc. ZtlbO^XSK^ P FP7 13 (2[3£&$) 
) . p FP7 1 5 (4|H]Rg$l) , p FP7 1 7 (805^) . fc<fctf P FP 
7 19 (16[5lsm«J) . tt&lft:p7 23 (1 6@M) i^tt^tlS^L 

2. e^rT /Uh'JX(Pichia d a s t o r i s) CPTCPDP- 1 

fej:r;DP-27tn y&m*o>mm 

tt§X— b^T-f-V— (Erlenmeyer) 77^3iffl)20m I ©BMG 
Y ('J <y h;USf=y : ^B$7>^-^A#3sj]Q£*l-Cl^ 13.4 gGM-X h 
lt^&& (nitrogen base) (Oi f coft) , 10 gO-f— X h 
X*Xh7?K 20g(D^^h>, 0. 4 mg© If 100ml<D1M 
U^SSTJU^AUffijfc, P H6. 0, 1 0m I |C, 3 0°CT? 

2sr B iii5i$-a-cfeot-YPD7^-^u-h cj r-;u^fcy : 1 OOH-X 

H^h7^ h (D i f c olt) , ZO & <0^h>. 2 0g©/^ KBa 
c t o) 7**- (D i f cott) . 2 0 g(7)D-^;UZJ-X, frbiSiiS 

^tl-fc^flS^. £)0. 1 (A 600m. ) T'&llLfco Z©^fA 600m. 

a<»^2 sica-rs^T? (20^) 3o°c-egsu -ro^T?aasa^ji'C>«-fiiic 
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&VmfbLtz (1 500x g -E5») . ±^£g£lU -fLT$l8S£6m I <DB 
MM Y (^'J-bP-;KOft^yi-'J-i/ HHUTcM 5m I 0* $ J -)\>%$t;Z t 
KAfl-fiBMG YtStf) +t 

SS»Lfc. C(D«S^I^3 0 o Cr-gSL. I SfcUO. 00 

5 m I £ /— jl>$- 2 4^Fa1Sl-SttlLfco 1*14 (1ml) JSSSIiJjJ: 

<fcy|ffl8S£EP&l::|slJ|XLfc„ tfi^T-y-tr-l' £ti5Jt£l~l*. ±SP0. 7ml© 
±jW^9zytbL. K^TMXF'rC&ISLfc ( rt*g±5jfj . ft* 

1 m I ©ft*Pflfc&/IHSffi5£ (50mM©U>BS^- h'J^A, pH7. 4. 1 mM 
©EDTA, 5% (V/V) (D^'J-bP— 1 mM©77fc7i-W^>X 

jU*=JU) -<*ft»U *LT0. 1m I OR-ttffft't'lcJIBJILfe. tf^xtf 

—X (K&J$/%*K 425~6005^OX S i gma Chemi c a I 

Co. tt) ^-etib<De-xa)±io-x*x<7)^e^**v**-e^ftiL, * 

«U *®Ml::tt*±-eHttl£frofe. flOB*tt£H1MMIIiEKJ:yft3L*:. 
5S±««fcl::l40. 5m I ®tt$ffl$ffi$£$ft] U LTioLfc, ttttJtft 
Jcyf-XjT-f^P^a-y^l/'vHbL (10») . *LT0. 5ml 
OJJH (WjStt«Mattai1*) *»*Lfc. *0>«lC««fi-*aiQWft(>. 5m I 
5*l0tt*JI!MJlrc2KiAttU -t LTO. 5m I (D±j§^gfi)(7)ttai«Jt^ 
fc#fc ( rpT?gtt«BBatta}felJ »H) o *&kfc£0>««tf*. 1. 0M©'J> 
S^-h'J^A, 0. 0 1 M(D MJ7,-HC I, 6 M<D?7- v>- H C I $ 1 m 
l#t N Sffij$6. 5G, pH6. 5, 0>£0. 5 m I #MT* 3 Btttti Lfc. £fc> 

ttfc±3U4 



( 73 ) #£¥08-511426 

* 

(0. 0 6 2 5MO) h'JX-HC I. pH6. 8.2% w/v(7)Na- 
Kxv^fiSS^. 0. 0025% w/v'(D^Pt7i>'-;^K 10% 
v/vroyuto-Jk 2. 5% v/v©2-^;i<A^HV- JU) ^Icft 
1 0 0 0fSl-#g?U -?-Lrj*iai7K;Sffr-5»F B 1'('>+jL^-hLrb„ 
h (5~1 5// I ) £ 8%<D5tf'J7<7 <j;U75 KVJU (No v e xft) IcAMt. 
*LT£ft$fc^J&<>r;U0>l£Sifrb 1 c m£T@6itf5rl::3fe&£T?mmi*ilJlc{lt L 

7=. 9t&K/<>K$. Idea Scientific. Inc. ftlCfcUttft 

tiffi&l*. 3. O3g03h'JXtKP*V^^7;y/^X 14. 4 g(D? 
>J*»» 0. 1% w/vdDSDS, 2 5% v/v^^^y— ;U^^T?t^ 

gaS8£S?&£. g&£±T? fl^ST? 3 0 ft<D h (Blotto) J 

(HJ*-&£* (0. IMOhUX-HCI, pH8. O. 0. 9% w/v 
ONaCI) $>0) 3 %a>P§K>&8fL 0. 0 5%©Tween 2 0) T*flM 

>+a^-va>l:J:yiiLt:. -efl&CiCc&^P -y t?ay h (B I 

otto)j>ff1: 1 0 0 0lC#SRLfcfcDP-lJfoj££&lC1&ffl'f 

*-hU HJ*-££*-e&# U -5-LT r^Py h (B I o t t o) J *PV 
1 : 1 OOOir^Lfc^^a^A^v/^-^+vy-^jS^ib^ta-'!?^ 
I g Glfa^H (Kierkegaard and Perry Labora 

tor iestt. Ga i thersburg, MD) tftlCI B#WK y*r3.<<— 

<D HJX-&&7kfc<fctf3 0 |/ I 030% H 2 02 t^tDttlXl^h 6m I (D* 

#>*^»iirtODDP-lttISfl)SS<b(D7itf)lCl*. |gffii$6. 5G(*J<D^$I|# 
Mfe0)7'j3-|> (1//L) £ft*fcjgl£<&*§glbDP-1(D8M{* (1 0 17 
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- 1 -3— RbDNAEIUS, ^7X5 KpHI L-D4 (Phi I I ips 
Petroleum Co. ttJ^bSStftS tL<l*pPIC9(Invi 
t r o g e n Corp. bflS*#£;K£) frbflbftS^X 5 K***- 
fllcflALfc. p H I L-D4<D8|j££|gi 7|CtfclB"f£. CO^X; Kl£* 

mm (l c o i i ) rt-c^ss-rsisseja (LfrL-r-xr-flT-ii^j:? 

tf^7 /Uh'JT. ( Pichia d a s t o r i s ) 0) A O X 1 roit&F 0) 

d^-^— ^&0)«ill*>*/-;ncj:yttl|*4i4, fSS^SOEJiJ £ A O X 

1 zta*-$-<D&mzm a-t-So tseia, aox 1 /K'jT^-^Mbsmafc^i; 

K^ffihH^, itv-fv>7-A-, fcbl/Ktf+T ( P i c h 

i a pastor is ) OH I S 4 □ — K"f &e$>jTffc$„ pH I L 

-D4*lciiHIR{bS^]li*3S : ?S©BB5i]A^b±SStlci*±<tim**trL^d:l>. 

K^-pP i C9 (®1 8) li, AOX 1 ^Of- $ — OifiiilC, t«;*P5 

■tX ■bUtfvTX ( Saccha romvces cerevisiae ) 7 

JU?7 StBBH^-jiiK^cOv^^UBJiJtJi:^ o r o -S?ii»n- Kf -SlB5tJ 

^#t?Ct^^LTI*p H I L-D4|CjSfa-T*. pPIC9lipH!L-D 

7)VZ>r 3?iBH^ae^-© 5 ' 4a5©-rC±3fElc(4g-r«.p P I C9rt<7> J3. 

am H l£t$<i£|&£U ■tLT*y>5— tfiS®E£ (PCR) (Perki 
n Elmer C e t u stt, C A) KJ: iJ£ft0>AO X 1 ite^-lcftlfct© 
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LB1:5* -CAACTAATTATTCGAAACGATGAGATTTCC-3' (E?!l#*l 9 8 ) 
LB6:5' -CTGAGGAACAGTCATGTCTAAGG-3' 9 9 ) 

LB2:5' -GGAAATCTCATCGTTTCGAATAATTAGnG-3' (E^J#^- 10 0) 
LB5:5* -GAAACGCAAATGGCGAAACAACC-3' (&?IJ#^ 10 1) 

£ffll*-C9l*lcii*gLfco 

P C R£tSI3\ Perkin Elmer Cetus tt<DG e n e Amp 
+ fhSAmpl iTaq (jgg) D N A#'J > 5— tf tftdrfll^T, Perk 
in Elmer CetusttODNA Thermal Cyclarrtt 

391/7— tf Be I I 1 fc«fcl/ P_y_y_ I IT'jBfbL, fLT^CGEN 
EC LEAN 7)^(1 io101, inc. ft, P. O. Box 2 2 

84, La J o I I a, CA) lC«fc lj @J|X$tt7=*?) 0. 2n gCDpP I C9 
DNATifcofc. iKDPCR^Q^AIi, (a) 9 4°CTi1#, (b) 9 4°C 
4 5 0 Cf2#, 7 2 0 C-ei*K frbfc£4H»)#, (c) 9 4°C1?1» 
, 60XX'1#. 7 2°CT'1#, frt>fc£2 5Jl»|# 1 O&M&t -5 

) . fcbl/lC (d) 7 2°CTi7#, IfeliGENECLEAN (i&fil) 

(Bio101, Inc. tt, P. O. Box 2284, La Joll 
a, CA) iCfclJ 2 0<7)il»|(7)PCRgfSA>b(Hll|SL, * LT fcfc.fc-ta^E/l' 
M^jg^Lfc. ^(D;l^^*^' J 7-1'7-LB5j3<fci;LB6$mL^^-lHiero 
PCR<D7=c?)(Dg#Mt LTfflUfc, ZOSlSmrofctolCl*, PCR^P^AI* 
, (a) 9 4°CTi1tt, (b) 9 0^1^. 6 0°Cf 1 7 2°CT'1^t> 
<CS2 5fflJ«» (£Ji8)£l , ^P.t;i- (d) 7 2°C-C7#. £ 

£t,\, CWPCRi!llfGE NEC LEAN (jSH) JSfS (Bio101, In 
c. ft, P. O. Box 2284, La J o I I a, CA) lr<fe «J @1|XL, 
-f-fl)^lcx> 1/7— tf N s i I JS«fcl£ E_e_o_ R I -e$fcL, 
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l/GENECLEAN £j£ (B i o 1 0 1. Inc. }±. P. O. Bo 

x 228 4. La J o I I a, 

CA) |C<fcy|5]i|XLfc. ZtDKfr^l. 5%(Dfili^i7**P-7. (B i oRad 

tt) ^oDmaacaic^yggLfco dnai*. gym Lf-y;u/<:> Kfr b g e n 

EC LEAN (AS) (Blo101. I n c. tt. P. O. Box 22 

8 4. La J o I I a. CA) |C «fc y SttLfc. COBf^^pP I C9 4><DSI 

fel»ffttSftLt=o £©BM©fcftl=l4. p p 1 C9tx>KX9b7— If lis 
X 1 fe±rX e c o R I tififcLfc. *£l^a>Wfi-* 1 . 2%<D<gHl!£7*> 
n-xy;nt«o*ft*»i=J:y|(l«L. ^LT«yitiLfcy;U/N*>KA^bGEN 

EC LEAN (M) ^T26 ( B i o 1 0 1 , Inc. ft. P. O. Box 22 
8 4. La J o I la. CA) <J @i|RLfco COP C RKflr££tf*& 

P P I C9Kfit«iMHFFT*iM6*tf. *LTC©jieift*ttfflL-C*«a ( 
E. c o I i ) HB 1 0 1 $»KtiMLfe. ILl^57S K**toT>tf'J 
S/>Sitttff2flfE&tt£, - Bam H I^ftWiMFfcKOLvC^XS KDNA£ 

X£ 'J-->?-r <5ZilcJ:yHSLfco lU^^S K^ P FP734ti 

*Lfc. gg£g(tTl^fSWO>P FP7 3 4(7)DN AE9I£D N AE5H&S 

KJcyjtSL. **i*H1 9 lev? (S5"JS-^9 7) . 

6iII£©fcX^v>8!££a-K-f £DNAE5i]£ P H I L-D4«t»l=»AL 
fc. C0J:5<fEMI*JaTa)E5«l*ffl^Tifr*~*«*UJ3l^b^K (S F 
4 7/48) ±(C«}#$ti-fco 

JIGSHHHBHHjfeiS (E?U## 10 2) 

5* BO-AATTATGGGATCCCATCACCATCACCATCACT (E^JS"^ 10 3) 

TACCCTAGGGTACTGGTAGTCGTACTGATTAA-OH 5' (EftM- 10 4) 

iELl^lRjtT?p H I L-D4© E c o R I gP&|*J|C|f 

Z(D* 'J =f 3 £ L-*?- KKJ: "J a - K*ti67 5 > II* . D N AEJV0±l::-& 

KTf*"*". pH I LD40DN A£x>K*£b7— • tf E c o R I 
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fcU f LTGE NEC LEAN (jtffl) (Bio101, Inc. ft, P 

. O. Box 2 284. La J o I la, CA) U 0i|XL7=o COJfHb 
DNA©7'j3-h (**J0. 0 2piW 5' £3gA<'J >&fc$;KTl*£l* 
^••JzT^^U^ KSF4 7/4 8 (1 0piW tS^Lfc. 4°C-C19^ 

o I i ) HB 1 0 1 £JBft*E&Lfco »S$K&fc£7>eUi/>iiit1±ICOl>TjI 

I I Bam H I ViHit Lfc&lc#«r Ltzo lELl^XS Kli. BtM 

fe^g) Bam H I g|${i<D*i«I-<?&3 D N A/*> Kjb<-5-<D;8<b&rtK?f£ LT 
l^dtlCfcyi^L/c. C©^7X5 K£p FP 6 8 4t$$Lfc, *'Jn*2 
<7 V*T KWiELl^A^ifimWDN AE5H^lc«i: UJIgLfc. 
^7X5K^^-pFP7 34lt pFP734rtfl) Not I t E c o 

* 

5 5/5 6) tH«fSpi:lc«kyjiftl«itT?«imLfc. 

F G S Q G A **Si (S2?i]#^10 5) 

5' BO-AATTCGGATCCCAGGGTGCTTAA (E?lj#*f 10 6) 

GCCTAGGGTCCCACGAATTCCGG-OH 5' (E5i|#*§ 10 7) 

pFP7 3 4©DNA^I>K3?^U7-lf N o t I ti&lf E_c_ 

o_ R I T-jfHbL, f©ttGENECLEAN 35S(Blo101, 
Inc. ft, P. O. Box 2284, La Jo! la, CA) (C £ y |s|l|X 
Lfco *'J -3*1 V*=f- KSF5 5/5 6 £5fclClBt)cG>^T?iit£|::«fc y ffAL 
Tio lELl^^XS K£. X>K3?<7U7— tf Bam H I t$£lf jELg_J_ II 
TID^XS KDNA(D;B<bG)|iga)SrJi©BrJT-<D^lC«i:y^L, -&LT P F 

ctyjtfSLfcc 

(2) DP- 1 B. 3 3tt 
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DP- 1 B£n— K1"*E5I|$» AOX1?Ot-$-iHi s6t'J 
rfT-$u-K-rSS5iJ<t:a)P B Hcfil-r-5^a>^5^ Bam HlgU^T-pF 
P 6 8 4fc<fcl/p FP 7 4 3WIC}f XLtz, ^5X5 KpFP7 1 7 (101a 

a DP - 1 B0 8(HlS^^a— K-f-5) fccfctfp FP 7 1 9 ( 1 0 1 a a 
DP- 1 BG>1 6[s]S(ttel^3— Kf<&) D)DN A (|&2T-($n^A) £x 
>KX*b7— tf Bam HIfc«fct/ B_g_!_ I IUJflfcLfc. Z*ib©;fHb$l 

^(Sili^7**a-xrt-c?©lgacBiirJ:y^iii<bL. fLTDP 0 - 1 B^^-K 

>K5t0U7— tf Bam H I t?^^<bLTfci) p F P 6 8 4 t, L < l±p F P 
7 4 3©DN Aa>7'Ja— h^aSJOLrc. DNA^GENECLEAN (iSg) 
(Bl o101, Inc. tt, P. O. Box 2284, La Jol I 

a. CA) K<fcyiH]l|XU -tLT 1 3°CT-3l$r.i|<Dg|S&ftTT^>*a*-h 
Lfc. iie<bDN A0)7 | j3-h*ffl^r^ll® ( cjlLL) HB101 

SKIMS* L. • , 

•t ut jtmesn* £ 7 > e «j v > \z %t mmz o i *xm®. l f= . 

<1^0)^Se«M*$X>K^^U7— tf Bam H I fc&lf J3_g_j_ I If7* 
7X5 KDNA^>mb-r*Ctlc,i;yx^'J-->^Lfc 0 3EU*7?a3 KS 
. DP-1B. 3 3ite^-^tr^iS-9-'l'X(DWf>tO)#a(Cj:y^Lfco 
£ — p F P 6 8 4 A^f>ffi|#$tl'5^ > 7^. 5 K$ p FP7 28 (1 0175/8D 

P-1 B(D8(5]S«1*l*3-K-r§) *5<fcl/pFP732 (1 0175/8DP 

C 

-1B01 6 Ih!5&«!|£ 3 -K-f£) £S*L,fc. ^^-pFP743^blH! 
ffSJlStflSp FP748 (1 0175/$DP-1 BCD 8 K 
"f £) fc^tfp FP7 52 (1 0175/iDP-1B©1 6@Sa^*a-K 

CtlbOT^XS Kro^^Jffll^tDP - 1 Bit£T-£. ±I-C r e g g b ( 
Mol. Cel I. Biol. 5. 3376-3385 (1985)) ICtfEoT 
X7iP^7X h^M$E^IC«fey tf*7 /Uh'JX ( Picha d a s t o 
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r i s ) HGS115 (h i s4) ( Pichia ) 

tfc£500m I 0A'V7M^77X3W02OOm I 0) Y D Pi^tfe*, 3 0°C 

Tr, 0. 3~0. 4©A eoon. lcfc££T*ii5I£t!-fc„ flJ8£MST? 5 #|B|<D 1 
5 00xg©iIib#8tl::j:y|£Bnu *0>(£l:: 2 Om I ©iSM*, Xl^2 0m 

iroSrfif^SED (1 M0)7)Ut: h— )U, 2 5 mMCE DTA» pH8. 0, 5 
0 mM0)D T T) , *3<Jtl^2 Om I <Z> 1 MVJUfc* h— IU-C8fe»Lfc. &BS£2 0 
mIOSCE (1M<DV)Hfl — Jk 1mMfl)EDTA. 1 OmM0)9l>8t 

h'J^A, P H5. 8) *l/C**'J7— • If (7WP/^f 

Jl/ Jl/'T't'X ( Arthrobacter 

I u t e u s ) (ICN Corp. tt ;ttS5tt1.00, OOOu/g) 4»6 
©3mg/m l©-{-XhiSigi (Yeast Lytic Enzyme) 
£ £tM 5 m I (DU&%fe) JSftlLf:. X^iO^XHblt 0. 2ml© 

7'Ja — h£0. 8ml05% S DSffl-ft&U *LT-tLTA 600m £$9 

S&£*U>£ L7c. f(DilCX7iD^7^h^ST?1 0^fl)7 5 0 
x g<&SI'b#mi::<fcy$8!U 1 Om I ©1 MVJUtf h — JUT? 1 @, f LT10 
ml ©CAS (1M©V;i/fc*l — )k 1 OmM© h'JX-HC l % pH7. 5, 
10mM(DCaCI 2 ) T? 1 Islfcfr L, * LTgJIWICliO . 6ml©CASfl 
IznUMLtzo O. 1ml©X7iP^7XhSS$l:, ^7X5h*DNA^I 
>K**l/7— tf B g I I IT-jEtoU -eLT^-tl^roBf^i^GENECLE 
AN (jg$) 7jj£ (B i o1 01, Inc. tt, P. O. Box 2284, L 
a Jo I la, CA) lC«fcy[5lilK-r'&CtlC < feyig$i$tl.*CAS^(D1 ~5 
V^P^vAOiS^DNAiBrH-^ftlLfc. P EGjSifc (1 OmM© h'JX- 
HCI, pH7. 5, 1OmM0)CaCI 2tf(D20% w/v PEG335 
0 (Fisher Scientific Co, tt) £ 1ml) £^ft] L 
, f&folCjg^L, -eLTMS-CI O^P B ^>4ri/<-hLfco X^xP^Xh 
£3feO)^r-Ji<0^fi|lrJ:yi511|SL7:, SfTKL-fc^U-V h£0. 1 5m I ©SO 
S ( 1 M(DV;Utf h— Jk 0.3 v o I / v o I ©igifeY PD, 1 OmMCC 
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aCI 2) (fl-IS&iSU iSt^O^-f^^-H, -£-LTO. 8 5m 
I 01 MViUtf b—)lX'^Ltz a jfe&LYcX^xP:?^*. h£ 1 5m I 0)RD 

: 1 8 6 gflVJUf h— ;k lOgWTA'D-^ 2 0 g0D- •JOUP—./k 1 
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Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Tyr Gly 

85 90 95 

Gly Leu Gly Ser Gin Gly Ala Gly Gin Gly Gly Tyr Gly Gly Leu Gly 

100 105 110 

Ser Gin Gly Ala Gly Arg Gly Gly Leu Gly Gly Gin Gly Ala Gly Ala 
115 120 125 

Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Leu Gly Ser 
130 135 140 

Gin Gly Ala Gly Gin Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly 
145 150 155 160 



(100) *$S¥08-511426 



Ala Gly Gin Gly Giy Tyr Gly Gly 

165 



Gly Gly Gin Gly Ala Gly Ala Ala 

180 



Gin Gly Gly Tyr Gly Gly Leu Gly 
195 200 



Tyr Gly Gly Leu Gly Ser Gin Gly 
210 215 

Gin Gly Ala Gly Ala Ala Ala Ala 
225 * * 230 



Leu Gly Ser Gin Gly Ala Gly Arg 
170 175 

Ala Ala Ala Ala Gly Gly Ala Gly 
IBS 190 

Ser Gin Gly Ala Gly Gin Gly Gly 

205 . 

Ala Gly Arg Gly Gly Leu Gly Gly 

220 

Ala Ala Ala Gly Gly Ala Gly Gin 
235 240 



Gly Gly Leu Gly Ser Gin Gly Ala Gly Gin Gly Ala Gly Ala Ala Ala 

245 250 255 

Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Tyr Gly Gly Leu Gly Ser 

260 265 270 

Gin Gly Ala Gly Arg Gly Gly Gin Gly Ala Gly Ala Ala Ala Ala Ala 
275 280 285 

Ala Gly Gly Ala Gly Gin Gly Gly Tyr Gly Gly Leu Gly Ser Gin Gly 
290 295 " 300 

Ala Gly Gin Gly Gly Tyr Gly Gly Leu Gly Ser Gin Gly Ala Gly Arg 
305 310 315 320 

Gly Gly Leu Gly Gly Gin Gly Ala Gly Ala Ala Ala Ala Ala Ala Ala 

325 330 335 

Gly Gly Ala Gly Gin Gly Gly Leu Gly Ser Gin Gly Ala Gly Gin Gly 

340 345 350 

Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Tyr 
355 360 365 

Gly Gly Leu Gly Ser Gin Gly Ala Gly Arg Gly Gly Gin Gly Ala Gly 
370 375 380 

Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Tyr Gly Gly 
385 390 395 400 

Leu Gly Ser Gin Gly Ala Gly Gin Gly Gly Tyr Gly Gly Leu Gly Ser 

405 410 415 

Gin Gly Ala Gly Arg Gly Gly Leu Gly Gly Gin Gly Ala Gly Ala Ala 

420 425 430 

Ala Ala Ala Ala Ala Gly Gly Ala Gly Gin Gly Gly Leu Gly Ser Gin 
435 440 445 



Gly Ala Gly Gin Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala 
450 455 460 



